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The present invention relates to a human protein called Vascular Endothelial Growth Factor 3, and isolated polynucleotides encoding 
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Vascular Endothelial Growth Factor 3 



Background of the Invention 

Field of the Invention 

The present invention relates to a novel human gene encoding a polypeptide which 
is a member of the Vascular Endothelial Growth Factor family. More specifically, the 
present invention relates to a polynucleotide encoding a novel human polypeptide named 
Vascular Endothelial Growth Factor 3, or "VEGF-3." This invention also relates to 
VEGF-3 polypeptides, as well as vectors, host cells, antibodies directed to VEGF-3 
polypeptides, and the recombinant methods for producing the same. Also provided are 
diagnostic methods for detecting disorders related to the vascular and lymphatic system, 
and therapeutic methods for treating such disorders. The invention further relates to 
screening methods for identifying agonists and antagonists of VEGF-3 activity. 

Related Art 

The formation of new blood vessels, or angiogenesis, is essential for embryonic 
development, subsequent growth, and tissue repair. Angiogenesis, however, is an essential 
part of certain pathological conditions such as neoplasia, for example, tumors and gliomas, 
and abnormal angiogenesis is associated with other diseases such as inflammation, 
rheumatoid arthritis, psoriasis, and diabetic retinopathy (Folkman, J. and Klagsbrun, M., 
Science 235:442441 (1987)). 

Both acidic and basic fibroblast growth factor molecules are mitogens for 
endothelial cells and other cell types. Angiotropin and angiogenin can induce angiogenesis, 
although their functions are unclear (Folkman, J., 1993, Cancer Medicine pp. 153-170, 
Lea and Febiger Press). A highly selective mitogen for vascular endothelial cells is 
vascular endothelial growth factor or VEGF (Ferrara, N., et ai, Endocr. Rev. 13: 19-32 
(1992)), also known as vascular permeability factor (VPF). Vascular endothelial growth 
factor is a secreted angiogenic mitogen whose target cell specificity appears to be restricted 
to vascular endothelial cells. The murine VEGF gene has been characterized and 

its expression pattern in embryogenesis has been analyzed. A persistent expression of 
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VEGF was observed in epithelial cells adjacent to fenestrated endothelium, e.g., in choroid 
plexus and kidney glomeruli. The data was consistent with a role of VEGF as a 
multifunctional regulator of endothelial cell growth and differentiation (Breier, G. etai. 
Development 774:521-532 (1992)). 

VEGF is structurally related to the a and p chains of platelet-derived growth factor 
(PDGF), a mitogen for mesenchymal cells and placenta growth factor (PLGF), an 
endothelial cell mitogen. These three proteins belong to the same family and share a 
conserved motif. Eight cysteine residues contributing to disulfide-bond formation are 
strictly conserved in these proteins. Alternatively spliced mRN As have been identified for 
both VEGF, PLGF and PDGF and these different splicing products differ in biological 
activity and in receptor-binding specificity. VEGF and PDGF function as homo-dimers 
or hetero-dimers and bind to receptors which elicit intrinsic tyrosine kinase activity 
following receptor dimerization. 

VEGF has four different forms of 121, 165, 189 and 206 amino acids due to 
alternative splicing. VEGF121 and VEGF 165 are soluble and are capable of promoting 
angiogenesis, whereas VEGF189 and VEGF306 are bound to heparin containing 
proteoglycans in the cell surface. The temporal and spatial expression of VEGF has been 
correlated with physiological proliferation of the blood vessels (Gajdusek, CM., and 
Carbon, S.J., Cell Physiol. 759:570-579 (1989)); McNeil, P.L., et al, J. Cell. Biol. 
109:8 1 1 -822 ( 1 989)). Its high affinity binding sites are localized only on endothelial cells 
in tissue sections (Jakeman, L.B., et ai, Clin. Invest. 89:244-253 (1989)). The factor can 
be isolated from pituitary cells and several tumor cell lines, and has been implicated in 
some human gliomas (Plate, K.U.,Nature JJ9:845-848 (1992)). Interestingly, expression 
of VEGF121 or VEGF165 confers on Chinese hamster ovary cells the ability to form 
tumors in nude mice (Ferrara, N., et al. , J. Clin. Invest. 91 : 1 60- 1 70 ( 1 993)). The inhibition 
of VEGF function by anti-VEGF monoclonal antibodies was shown to inhibit tumor 
growth in immune-deficient mice (Kim, K.J., Nature 362:841-844 (1993)). Further, a 
dominant-negative mutant of the VEGF receptor has been shown to inhibit growth of 
glioblastomas in mice. 

Vascular permeability factor, has also been found to be responsible for persistent 
microvascular hyperpermeability to plasma proteins even after the cessation of injury, 
which is a characteristic feature of normal wound healing. This suggests that VPF is an 
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important factor in wound healing (Brown, L.F. et al., J. Exp. Med. 776:1375-1379 
(1992)). 

The expression of VEGF is high in vascularized tissues, (e.g., lung, heart, placenta 
and solid tumors) and correlates with angiogenesis both temporally and spatially. VEGF 
has also been shown to induce angiogenesis in vivo. Since angiogenesis is essential for the 
repair of normal tissues, especially vascular tissues, VEGF has been proposed for use in 
promoting vascular tissue repair (e.g., in atherosclerosis). 

U.S. Patent No. 5,073,492, issued December 17, 1991 to Chen et al., discloses a 
method for synergistically enhancing endothelial cell growth in an appropriate environment 
which comprises adding to the environment, VEGF, effectors and serum-derived factor. 
Also, vascular endothelial cell growth factor C sub-unit DNA has been prepared by 
polymerase chain reaction techniques. The DNA encodes a protein that may exist as either 
a hetero-dimer or homo-dimer. The protein is a mammalian vascular endothelial cell 
mitogen and, as such, is useful for the promotion of vascular development and repair, as 
disclosed in European Patent Application No. 92302750.2, published September 30, 1992. 

Thus, there is a need for polypeptides that promote growth of vessels, since 
disturbances of such regulation may be involved in disorders relating to the vascular and 
lymphatic system. Therefore, there is a need for identifying and characterizing human 
polypeptides which canplayarole in detecting, preventing, ameliorating or correcting such 
disorders. 



Summary of the Invention 

The present invention relates to a novel polynucleotide and the encoded 
polypeptide of VEGF-3. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant methods for producing the polypeptides and polynucleotides. 
Also provided are diagnostic methods for detecting disorders relates to the polypeptides, 
and therapeutic methods for treating such disorders. The invention further relates to 
screening methods for identifying binding partners of VEGF-3. 
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Brief Description of the Figures 



Figure 1 shows the nucleotide sequence (SEQ ID NO:l) and the deduced amino 
acid sequence (SEQ ID NO:2) of VEGF-3. 

Figure 2 shows the regions of identity between the amino acid sequence of the 
VEGF-3 protein (SEQ ID NO:2) and the translation product of the human VEGF (SEQ ID 
NO:3), determined by BLAST analysis. Identical amino acids between the two 
polypeptides have lines between them, while conservative amino acids have dots between 
them. By examining the regions of amino acids with lines and/or dots between them, the 
skilled artisan can readily identify conserved domains between the two polypeptides. 

Figure 3 shows an analysis of the VEGF-3 amino acid sequence (SEQ ID NO:2). 
Alpha, beta, turn and coil regions; hydrophilicity and hydrophobicity; amphipathic regions; 
flexible regions; antigenic index and surface probability are shown. In the "Antigenic Index 
or Jameson-Wolf* graph, the positive peaks indicate locations of the highly antigenic 
regions of the VEGF-3 protein, i.e., regions from which epitope-bearing peptides of the 
invention can be obtained. The domains defined by these graphs are contemplated by the 
present invention. 

Figure 4 shows the nucleotide sequence (SEQ ID NO: 19) and the deduced amino 
acid sequence (SEQ ID NO:20) of a VEGF-3 splice variant. 

Figure 5 shows an analysis of the VEGF-3 splice variant amino acid sequence 
(SEQ ID NO:20). Alpha, beta, turn and coil regions; hydrophilicity and hydrophobicity; 
amphipathic regions; flexible regions; antigenic index and surface probability are shown. 
In the "Antigenic Index or Jameson-Wolf graph, the positive peaks indicate locations of 
the highly antigenic regions of the VEGF-3 protein, i.e., regions from which 
epitope-bearing peptides of the invention can be obtained. The domains defined by these 
graphs are contemplated by the present invention. 
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Detailed Description of the Preferred Embodiments 



Definitions 

The following definitions are provided to facilitate understanding of certain terms 
used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is altered 
"by the hand of man" from its natural state. For example, an isolated polynucleotide could 
be part of a vector or a composition of matter, or could be contained within a cell, and still 
be "isolated" because that vector, composition of matter, or particular cell is not the 
original environment of the polynucleotide. 

In the present invention, a "secreted" VEGF-3 protein refers to a protein capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of a 
signal sequence, as well as a VEGF-3 protein released into the extracellular space without 
necessarily containing a signal sequence. If the VEGF-3 secreted protein is released into 
the extracellular space, the VEGF-3 secreted protein can undergo extracellular processing 
to produce a "mature" VEGF-3 protein. Release into the extracellular space can occur by 
many mechanisms, including exocytosis and proteolytic cleavage. 

As used herein , a VEGF-3 "polynucleotide" refers to a molecule having a nucleic 
acid sequence contained in SEQ ID NO: 1 or SEQ ID NO: 19 or the cDNA contained within 
the clone deposited with the ATCC. For example, the VEGF-3 polynucleotide can contain 
the nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 
untranslated sequences, the coding region, with or without the signal sequence, the secreted 
protein coding region, as well as fragments, epitopes, domains, and variants of the nucleic 
acid sequence. Moreover, as used herein, a VEGF-3 "polypeptide" refers to a molecule 
having the translated amino acid sequence generated from the polynucleotide as broadly 
defined. 

In specific embodiments, the polynucleotides of the invention are less than 300 kb, 
200 kb, 100 kb, 50 kb, 15 kb, 10 kb, or 7.5 kb in length. In a further embodiment, 
polynucleotides of the invention comprise at least 15 contiguous nucleotides of VEGF-3 
coding sequence, but do not comprise all or a portion of any VEGF-3 intron. In another 
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embodiment, the nucleic acid comprising VEGF-3 coding sequence does not contain 
coding sequences of a genomic flanking gene (i.e., 5' or 3" to the VEGF-3 gene in the 
genome). 

In the present invention, the full length VEGF-3 sequence identified as SEQ ID 
NO: 1 was generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of the sequence for SEQ ID NO: 1 
was deposited with the American Type Culture Collection ("ATCC") on May 26, 1995, 
and was given the ATCC Deposit Number 97166. The ATCC is located at 10801 
University Boulevard, Manassas, VA 201 10-2209, USA. The ATCC deposit was made 
pursuant to the terms of the Budapest Treaty on the international recognition of the deposit 
of microorganisms for purposes of patent procedure. 

A VEGF-3 "polynucleotide" also includes those polynucleotides capable of 
hybridizing, under stringent hybridization conditions, to sequences contained in SEQ ID 
NO: 1 or SEQ ID NO: 1 9, the complement thereof, or the cDNA within the deposited clone. 
"Stringent hybridization conditions" refers to an overnight incubation at 42° C in a solution 
comprising 50% formamide, 5x SSC (750 raM NaCl, 75 mM sodium citrate), 50 mM 
sodium phosphate (pH 7.6), 5x Denhardfs solution, 10% dextran sulfate, and 20 ug/ml 
denatured, sheared salmon sperm DNA, followed by washing the filters in 0.1 x SSC at 
about 65°C. 

Also contemplated are nucleic acid molecules that hybridize to the VEGF-3 
polynucleotides at lower stringency hybridization conditions. Changes in the stringency 
of hybridization and signal detection are primarily accomplished through the manipulation 
of formamide concentration (lower percentages of formamide result in lowered 
stringency); salt conditions, or temperature. For example, lower stringency conditions 
include an overnight incubation at 37°C in a solution comprising 6X SSPE (20X SSPE = 
3M NaCl; 0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50°C with 1XSSPE, 0. 1% SDS. In 
addition, to achieve even lower stringency, washes performed following stringent 
hybridization can be done at higher salt concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress background 
in hybridization experiments. Typical blocking reagents include Denhardfs reagent, 
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BLOTTO, heparin, denatured salmon sperm DNA, and commercially available proprietary 
formulations. The inclusion of specific blocking reagents may require modification of the 
hybridization conditions described above, due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such as 
any 3' terminal polyA+ tract of a cDNA), or to a complementary stretch of T (or U) 
residues, would not be included in the definition of "polynucleotide," since such a 
polynucleotide would hybridize to any nucleic acid molecule containing a poly (A) stretch 
or the complement thereof (e.g., practically any double-stranded cDNA clone). 

The VEGF-3 polynucleotide can be composed of any polyribonucleotide or 
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA or 
DNA. For example, VEGF-3 polynucleotides can be composed of single- and 
double-stranded DNA, DNA that is a mixture of single- and double-stranded regions, 
single- and double-stranded RNA, and RNA that is mixture of single- and double-stranded 
regions, hybrid molecules comprising DNA and RNA that may be single-stranded or, more 
typically, double-stranded or a mixture of single- and double-stranded regions. In addition, 
the VEGF-3 polynucleotides can be composed of triple-stranded regions comprising RNA 
or DNA or both RNA and DNA. VEGF-3 polynucleotides may also contain one or more 
modified bases or DNA or RNA backbones modified for stability or for other reasons. 
"Modified" bases include, for example, tritylated bases and unusual bases such as inosine. 
A variety of modifications can be made to DNA and RNA; thus, "polynucleotide" 
embraces chemically, enzymatically, or metabolically modified forms. 

VEGF-3 polypeptides can be composed of amino acids joined to each other by 
peptide bonds or modified peptide bonds, i.e., peptide isosteres, and may contain amino 
acids other than the 20 gene-encoded amino acids. The VEGF-3 polypeptides may be 
modified by either natural processes, such as posttranslational processing, or by chemical 
modification techniques which are well known in the art. Such modifications are well 
described in basic texts and in more detailed monographs, as well as in a voluminous 
research literature. Modifications can occur anywhere in the VEGF-3 polypeptide, 
including the peptide backbone, the amino acid side-chains and the amino or carboxyl 
termini. It will be appreciated that the same type of modification may be present in the 
same or varying degrees at several sites in a given VEGF-3 polypeptide. Also, a given 
VEGF-3 polypeptide may contain many types of modifications. VEGF-3 polypeptides 
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may be branched , for example, as a result of ubiquitination, and they may be cyclic, with 
or without branching. Cyclic, branched, and branched cyclic VEGF-3 polypeptides may 
result from posttranslation natural processes or may be made by synthetic methods. 
Modifications include acetylation, acylation, ADP-ribosylation, amidation, covalent 
attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a 
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, 
covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond 
formation, demethylation, formation of covalent cross-links, formation of cysteine, 
formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor 
formation, hydroxylation, iodination, methylation, myristoylation, oxidation, pegylation, 
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, 
transfer-RNA mediated addition of amino acids to proteins such as arginylation, and 
ubiquitination. (See, for instance, Proteins - Structure And Molecular Properties, 2nd Ed., 
T. E. Creighton, W. H. Freeman and Company, New York (1993); Posttranslational 
Covalent Modification of Proteins, B. C. Johnson, Ed., Academic Press, New York, pgs. 
1-12 (1983); Seifter et al. , Meth Enzymol 782:626-646 ( 1990); Rattan et al , Ann NY Acad 
Sci 665:48-62 (1992).) 

"SEQ ID NO:l" refers to a VEGF-3 polynucleotide sequence while "SEQ ED 
NO:2" refers to a VEGF-3 polypeptide sequence. "SEQ ED NO: 19" refers to another 
VEGF-3 polynucleotide sequence while "SEQ ID NO:20" refers to the corresponding 
VEGF-3 polypeptide sequence. 

A VEGF-3 polypeptide "having biological activity" refers to polypeptides 
exhibiting activity similar, but not necessarily identical to, an activity of a VEGF-3 
polypeptide, including mature forms, as measured in a particular biological assay, with or 
without dose dependency. In the case where dose dependency does exist, it need not be 
identical to that of the VEGF-3 polypeptide, but rather substantially similar to the 
dose-dependence in a given activity as compared to the VEGF-3 polypeptide (i.e., the 
candidate polypeptide will exhibit greater activity or not more than about 25-fold less and, 
preferably, not more than about tenfold less activity, and most preferably, not more than 
about three-fold less activity relative to the VEGF-3 polypeptide.) 
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VEGF-3 Polynucleotides and Polypeptides 



PCMJS99/18054 



Clone HMWCF06 was isolated from a bone marrow cell line cDNA library. This 
clone contains the entire coding region identified as SEQ ID NO: 2. The deposited clone 
contains a cDNA having a total of 666 nucleotides, which encodes a predicted open 
5 reading frame of 22 1 amino acid residues. (See Figure 1 .) The open reading frame begins 

at a N-terminal methionine located at nucleotide position 1 , and ends at a stop codon at 
nucleotide position 664. Subsequent Northern analysis also showed VEGF-3 expression 
in colon, heart, kidney, and ovary tissues, a pattern consistent with vascular and lymphatic 
specific expression. 

1 0 Another VEGF-3 polynucleotide sequence is shown in SEQ ID NO: 1 9 (Figure 4). 

It encodes a polypeptide of 206 amino acids (SEQ ID NO:20). The open reading frame 
begins at an N-terminal methionine located at nucleotide position 1 and ends at a stop 
codon at nucleotide position 6 1 8. In particular, SEQ ID NO: 1 9 differs from SEQ ID NO: 1 
in that one nucleotide ("A") at position 498 of SEQ ID NO: 1 is not present in SEQ ID 

15 NO: 19. As a result, SEQ ID NO:20 differs from SEQ ID NO:2 from residue 166 to the 

end of the molecules. 

The VEGF-3 nucleotide sequence identified as SEQ ID NO: 1 was assembled from 
partially homologous ("overlapping") sequences obtained from the deposited clone. The 
overlapping sequences were assembled into a single contiguous sequence of high 

20 redundancy, resulting in a final sequence identified as SEQ ID NO: 1 . 

Therefore, SEQ ID NO: 1 and the translated SEQ ID NO:2 are sufficiently accurate 
and otherwise suitable for a variety of uses well known in the art and described further 
below. SEQ ID NO: 19 and the translated SEQ ID NO:20 are also sufficiently accurate 
and otherwise suitable for a variety of uses well known in the art and described further 

25 below. For instance, SEQ ID NO: 1 and SEQ ID NO: 19 are useful for designing nucleic 

acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
NO: 1 , SEQ ID NO: 19 or the cDNA contained in the deposited clone. These probes will 
also hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides identified 

30 from SEQ ID NO:2 and SEQ ID NO:20 may be used to generate antibodies which bind 

specifically to VEGF-3. 
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Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino acid 
sequence. In these cases, the predicted amino acid sequence diverges from the actual 
amino acid sequence, even though the generated DNA sequence may be greater than 99.9% 
identical to the actual DNA sequence (for example, one base insertion or deletion in an 
open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide sequence 
or the amino acid sequence, the present invention provides not only the generated 
nucleotide sequence identified as SEQ ID NO:l and the predicted translated amino acid 
sequence identified as SEQ ID NO:2 and SEQ ID NO: 19 and the predicted translated 
amino acid sequence identified as SEQ ID NO:20, but also a sample of plasmid DNA 
containing a human cDNA of VEGF-3 deposited with the ATCC. The nucleotide 
sequence of the deposited VEGF-3 clone can readily be determined by sequencing the 
deposited clone in accordance with known methods. The predicted VEGF-3 amino acid 
sequence can then be verified from such deposits. Moreover, the amino acid sequence of 
the protein encoded by the deposited clone can also be directly determined by peptide 
sequencing or by expressing the protein in a suitable host cell containing the deposited 
human VEGF-3 cDNA, collecting the protein, and determining its sequence. 

The present invention also relates to the VEGF-3 gene corresponding to SEQ ID 
NO:l, SEQ ID NO:2, SEQ ID NO: 19, SEQ ID NO:20, or the deposited clone. The 
VEGF-3 gene can be isolated in accordance with known methods using the sequence 
information disclosed herein. Such methods include preparing probes or primers from the 
disclosed sequence and identifying or amplifying the VEGF-3 gene from appropriate 
sources of genomic material. 

Also provided in the present invention are species homologs of VEGF-3. Species 
homologs may be isolated and identified by making suitable probes or primers from the 
sequences provided herein and screening a suitable nucleic acid source for the desired 
homologue. 

The VEGF-3 polypeptides can be prepared in any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, recombinantly produced 
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polypeptides, synthetically produced polypeptides, or polypeptides produced by a 
combination of these methods. Means for preparing such polypeptides are well understood 
in the art. 

The VEGF-3 polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). It 
is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification, such as 
multiple histidine residues, or an additional sequence for stability during recombinant 
production. 

VEGF-3 polypeptides are preferably provided in an isolated form, and preferably 
are substantially purified. A recombinantly produced version of a VEGF-3 polypeptide, 
including the secreted polypeptide, can be substantially purified by the one-step method 
described in Smith and Johnson, Gene 67:31-40 (1988). VEGF-3 polypeptides also can 
be purified from natural or recombinant sources using antibodies of the invention raised 
against the VEGF-3 protein in methods which are well known in the art. 



Polynucleotide and Polypeptide Variants 

"Variant" refers to a polynucleotide or polypeptide differing from the VEGF-3 
polynucleotide or polypeptide, but retaining essential properties thereof. Generally, 
variants are overall closely similar, and, in many regions, identical to the VEGF-3 
polynucleotide or polypeptide. 

By a polynucleotide having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended that 
the nucleotide sequence of the polynucleotide is identical to the reference sequence except 
that the polynucleotide sequence may include up to five point mutations per each 100 
nucleotides of the reference nucleotide sequence encoding the VEGF-3 polypeptide. In 
other words, to obtain a polynucleotide having a nucleotide sequence at least 95% identical 
to a reference nucleotide sequence, up to 5% of the nucleotides in the reference sequence 
may be deleted or substituted with another nucleotide, or a number of nucleotides up to 5% 
of the total nucleotides in the reference sequence may be inserted into the reference 
sequence. The query sequence may be an entire sequence shown of SEQ ID NO: 1 , the 
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ORF (open reading frame), or any fragment specified as described herein. 

As a practical matter, whether any particular nucleic acid molecule or polypeptide 
is at least 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of the 
presence invention can be determined conventionally using known computer programs. 
A preferred method for determining the best overall match between a query sequence (a 
sequence of the present invention) and a subject sequence, also referred to as a global 
sequence alignment, can be determined using the FASTDB computer program based on 
the algorithm of Brutlag et al, Comp. App. Biosci. 6:237-245 (1990). In a sequence 
alignment the query and subject sequences are both DNA sequences. An RNA sequence 
can be compared by converting U's to T's. The result of said global sequence alignment 
is in percent identity. Preferred parameters used in a FASTDB alignment of DNA 
sequences to calculate percent identity are: Matrix=Unitary, k-tuple=4, Mismatch 
Penalty=l, Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l, Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the length of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3 1 truncations 
of the subject sequence when calculating percent identity. For subject sequences truncated 
at the 5' or 3' ends, relative to the query sequence, the percent identity is corrected by 
calculating the number of bases of the query sequence that are 5" and 3' of the subject 
sequence, which are not matched/aligned, as a percent of the total bases of the query 
sequence. Whether a nucleotide is matched/aligned is determined by results of the 
FASTDB sequence alignment. This percentage is then subtracted from the percent 
identity, calculated by the above FASTDB program using the specified parameters, to 
arrive at a final percent identity score. This corrected score is what is used for the purposes 
of the present invention. Only bases outside the 5' and 3 1 bases of the subject sequence, as 
displayed by the FASTDB alignment, which are not matched/aligned with the query 
sequence, are calculated for the purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query sequence 
to determine percent identity. The deletions occur at the 5' end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases 
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at 5' end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 
5' and 3' ends not matched/total number of bases in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 bases were perfectly matched the final percent identity would be 90%. In 
another example, a 90 base subject sequence is compared with a 100 base query sequence. 
This time the deletions are internal deletions so that there are no bases on the 5' or 3' of the 
subject sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' and 
3' of the subject sequence which are not matched/aligned with the query sequence are 
manually corrected for. No other manual corrections are to made for the purposes of the 
present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that the 
amino acid sequence of the subject polypeptide is identical to the query sequence except 
that the subject polypeptide sequence may include up to five amino acid alterations per 
each 100 amino acids of the query amino acid sequence. In other words, to obtain a 
polypeptide having an amino acid sequence at least 95% identical to a query amino acid 
sequence, up to 5% of the amino acid residues in the subject sequence may be inserted, 
deleted, or substituted with another amino acid. These alterations of the reference 
sequence may occur at the amino or carboxy terminal positions of the reference amino acid 
sequence or anywhere between those terminal positions, interspersed either individually 
among residues in the reference sequence or in one or more contiguous groups within the 
reference sequence. 

As a practical matter, whether any particular polypeptide is at least 90%, 95%, 
96%, 97%, 98% or 99% identical to, for instance, the amino acid sequences shown in SEQ 
ID NO:2 or to the amino acid sequence encoded by deposited DNA clone can be 
determined conventionally using known computer programs. A preferred method for 
determining the best overall match between a query sequence (a sequence of the present 
invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. , 
Comp. App. Biosci. (5:237-245 (1990). In a sequence alignment the query and subject 
sequences are either both nucleotide sequences or both amino acid sequences. The result 
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of said global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=l, 
Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, Window 
Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window Size=500 or the 
length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for N- and C-terminal 
truncations of the subject sequence when calculating global percent identity. For subject 
sequences truncated at the N- and C-termini, relative to the query sequence, the percent 
identity is corrected by calculating the number of residues of the query sequence that are 
N- and C-terminal of the subject sequence, which are not matched/aligned with a 
corresponding subject residue, as a percent of the total bases of the query sequence. 
Whether a residue is matched/aligned is determined by results of the FASTDB sequence 
alignment. This percentage is then subtracted from the percent identity, calculated by the 
above FASTDB program using the specified parameters, to arrive at a final percent identity 
score. This final percent identity score is what is used for the purposes of the present 
invention. Only residues to the N- and C-termini of the subject sequence, which are not 
matched/aligned with the query sequence, are considered for the purposes of manually 
adjusting the percent identity score. That is, only query residue positions outside the 
farthest N- and C-terminal residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the 
N-terminus of the subject sequence and therefore, the FASTDB alignment does not show 
a matching/alignment of the first 10 residues at the N-terminus. The 10 unpaired residues 
represent 10% of the sequence (number of residues at the N- and C- termini not 
matched/total number of residues in the query sequence) so 10% is subtracted from the 
percent identity score calculated by the FASTDB program. If the remaining 90 residues 
were perfectly matched the final percent identity would be 90%. In another example, a 90 
residue subject sequence is compared with a 100 residue query sequence. This time the 
deletions are internal deletions so there are no residues at the N- or C-termini of the subject 
sequence which are not matched/aligned with the query. In this case the percent identity 
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calculated by FASTDB is not manually corrected. Once again, only residue positions 
outside the N- and C-terminal ends of the subject sequence, as displayed in the FASTDB 
alignment, which are not matched/aligned with the query sequence are manually corrected 
for. No other manual corrections are to made for the purposes of the present invention. 

The VEGF-3 variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing alterations 
which produce silent substitutions, additions, or deletions, but do not alter the properties 
or activities of the encoded polypeptide. Nucleotide variants produced by silent 
substitutions due to the degeneracy of the genetic code are preferred. Moreover, variants 
in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in any 
combination are also preferred. VEGF-3 polynucleotide variants can be produced for a 
variety of reasons, e.g., to optimize codon expression for a particular host (change codons 
in the human mRNA to those preferred by a bacterial host such as E. coli). 

Naturally occurring VEGF-3 variants are called "allelic variants," and refer to one 
of several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes H, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level. 
Alternatively, non-naturally occurring variants may be produced by mutagenesis 
techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA technology, 
variants may be generated to improve or alter the characteristics of the VEGF-3 
polypeptides. For instance, one or more amino acids can be deleted from the N-terminus 
or C-terminus of the secreted protein without substantial loss of biological function. The 
authors of Ron etai, J. Biol. Chem. 268: 2984-2988 (1993), reported variant KGF proteins 
having heparin binding activity even after deleting 3, 8, or 27 amino-terminal amino acid 
residues. Similarly, Interferon gamma exhibited up to ten times higher activity after 
deleting 8- 1 0 amino acid residues from the carboxy terminus of this protein (Dobeli et al. , 
J. Biotechnology 7: 1 99-2 1 6 ( 1 988)). 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 2(55:22105-22111 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 3,500 
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individual IL- la mutants that averaged 2.5 amino acid changes per variant over the entire 
length of the molecule. Multiple mutations were examined at every possible amino acid 
position. The investigators found that "[mjost of the molecule could be altered with little 
effect on either [binding or biological activity]." (See, Abstract.) In fact, only 23 unique 
amino acid sequences, out of more than 3,500 nucleotide sequences examined, produced 
a protein that significantly differed in activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of a 
deletion variant to induce and/or to bind antibodies which recognize the secreted form will 
likely be retained when less than the majority of the residues of the secreted form are 
removed from the N-terminus or C-terminus. Whether a particular polypeptide lacking N- 
or C-terminal residues of a protein retains such immunogenic activities can readily be 
determined by routine methods described herein and otherwise known in the art. 

Thus, the invention further includes VEGF-3 polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, inversions, 
repeats, and substitutions selected according to general rules known in the art so as have 
little effect on activity. For example, guidance concerning how to make phenotypically 
silent amino acid substitutions is provided in Bowie, J. U. et al. Science 247:1306-1310 
(1990), wherein the authors indicate that there are two main strategies for studying the 
tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. These conserved amino acids are likely 
important for protein function. In contrast, the amino acid positions where substitutions 
have been tolerated by natural selection indicates that these positions are not critical for 
protein function. Thus, positions tolerating amino acid substitution could be modified 
while still maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at 
specific positions of a cloned gene to identify regions critical for protein function. For 
example, site directed mutagenesis or alanine-scanning mutagenesis (introduction of single 
alanine mutations at every residue in the molecule) can be used. (Cunningham and Wells, 
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Science 244:1081-1085 (1989).) The resulting mutant molecules can then be tested for 
biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which amino 
acid changes are likely to be permissive at certain amino acid positions in the protein. For 
example, most buried (within the tertiary structure of the protein) amino acid residues 
require nonpolar side chains, whereas few features of surface side chains are generally 
conserved. Moreover, tolerated conservative amino acid substitutions involve replacement 
of the aliphatic or hydrophobic amino acids Ala, Val, Leu and De; replacement of the 
hydroxyl residues Ser and Thr; replacement of the acidic residues Asp and Glu; 
replacement of the amide residues Asn and Gin, replacement of the basic residues Lys, 
Arg, and His; replacement of the aromatic residues Phe, Tyr, and Tip, and replacement of 
the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of VEGF-3 include (i) 
substitutions with one or more of the non-conserved amino acid residues, where the 
substituted amino acid residues may or may not be one encoded by the genetic code, or (ii) 
substitution with one or more of amino acid residues having a substituent group, or (iii) 
fusion of the mature polypeptide with another compound, such as a compound to increase 
the stability and/or solubility of the polypeptide (for example, polyethylene glycol), or (iv) 
fusion of the polypeptide with additional amino acids, such as an IgG Fc fusion region 
peptide, or leader or secretory sequence, or a sequence facilitating purification. Such 
variant polypeptides are deemed to be within the scope of those skilled in the art from the 
teachings herein. 

For example, VEGF-3 polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins with 
improved characteristics, such as less aggregation. Aggregation of pharmaceutical 
formulations both reduces activity and increases clearance due to the aggregate's 
immunogenic activity. (Pinckard et a/., Clin. Exp. Immunol 2:331-340 (1967); Robbins 
et al. % Diabetes 36: 838-845 (1987); Cleland et al. % Crit. Rev. Therapeutic Drug Carrier 
Systems 70:307-377 (1993).) 



WO 00/09148 

-18- 

Polynucleotide and Polypeptide Fragments 
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In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence contained in the deposited clone or shown 
in SEQ ID NO: 1 or SEQ ID NO: 1 9. The short nucleotide fragments are preferably at least 
about 15 nt, and more preferably at least about 20 nt, still more preferably at least about 
30 nt, and even more preferably, at least about 40 nt in length. A fragment "at least 20 nt 
in length," for example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in the deposited clone or the nucleotide sequence shown in SEQ ID 
NO: 1 or SEQ ID NO: 19. These nucleotide fragments are useful as diagnostic probes and 
primers as discussed herein. Of course, larger fragments (e.g., 50, 1 50, 200, 250, 300, 350, 
400, 450, 500, 550, 600, 650 nucleotides) are preferred. 

Moreover, representative examples of VEGF-3 polynucleotide fragments include, 
for example, fragments having a sequence from about nucleotide number 1-50, 51-100, 
101-150, 151-200, 201-250, 251-300, 301-350, 35MOO, 401-450, 451-500, 501-550, 
55 1-600, or 65 1 to the end of SEQ ID NO: 1 or SEQ ID NO: 19 or the cDNA contained in 
the deposited clone. In this context "about" includes the particularly recited ranges, larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed herein. 

In the present invention, a "polypeptide fragment" refers to a short amino acid 
sequence contained in SEQ ID NO:2 or SEQ IDNO:20 or encoded by the cDNA contained 
in the deposited clone. Protein fragments may be "free-standing," or comprised within a 
larger polypeptide of which the fragment forms a part or region, most preferably as a single 
continuous region. Representative examples of polypeptide fragments of the invention, 
include, for example, fragments from about amino acid number 1 -20, 2 1 -40, 4 1 -60, 6 1 -80, 
81-100. 102-120, 121-140, 141-160, 161-180, 181-200, or 201 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 100, 
110. 120, 130, 140, or 150 amino acids in length. In this context "about" includes the 
particularly recited ranges, larger or smaller by several (5, 4, 3, 2, or 1) amino acids, at 
either extreme or at both extremes. 
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Preferred polypeptide fragments include the secreted VEGF-3 protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted VEGF-3 
protein or the mature form having a continuous series of deleted residues from the amino 
or the carboxy terminus, or both. For example, any number of amino acids, ranging from 
1-60, can be deleted from the amino terminus of either the secreted VEGF-3 polypeptide 
or the mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted VEGF-3 protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotide fragments encoding these VEGF-3 polypeptide 
fragments are also preferred. 

As mentioned above, even if deletion of one or more amino acids from the 
N-terminus of a protein results in modification of loss of one or more biological functions 
of the protein, other biological activities may still be retained. Thus, the ability of 
shortened VEGF-3 muteins to induce and/or bind to antibodies which recognize the 
complete or mature forms of the polypeptides generally will be retained when less than the 
majority of the residues of the complete or mature polypeptide are removed from the 
N-terminus. Whether a particular polypeptide lacking N-terminal residues of a complete 
polypeptide retains such immunologic activities can readily be determined by routine 
methods described herein and otherwise known in the art. It is not unlikely that a VEGF-3 
mutein with a large number of deleted N-terminal amino acid residues may retain some 
biological or immunogenic activities. In fact, peptides composed of as few as six VEGF-3 
amino acid residues may often evoke an immune response. 

Accordingly, the present invention further provides polypeptides having one or 
more residues deleted from the amino terminus of the VEGF-3 amino acid sequence shown 
in SEQ ID NO:2, up to the cysteine residue at position number 216 and polynucleotides 
encoding such polypeptides. In particular, the present invention provides polypeptides 
comprising the amino acid sequence of residues n'-221 of SEQ ID NO:2, where n 1 is an 
integer in the range of 17 to 216, and 216 is the position of the first residue from the 
N-terminus of the complete VEGF-3 polypeptide believed to be required for at least 
immunogenic activity of the VEGF-3 polypeptide. 

More in particular, the invention provides polynucleotides encoding polypeptides 
comprising, or alternatively consisting of, the amino acid sequence of residues of P-17 to 
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R-221; A-18 to R-221; Q-19 to R-221; A-20 to R-221; P-21 to R-221; V-22 to R-221; 
S-23 to R-221; Q-24 to R-221; P-25 to R-221; D-26 to R-221; A-27 to R-221; P-28 to 
R-221; G-29 to R-221; H-30 to R-221; Q-31 to R-221; R-32 to R-221; K-33 to R-221; 
V-34 to R-221; V-35 to R-221; S-36 to R-221; W-37 to R-221; 1-38 to R-221; D-39 to 
R-221; V-40 to R-221; Y-41 to R-221; T-42 to R-221; R-43 to R-221; A-44 to R-221; 
T-45 to R-221; C-46 to R-221; Q-47 to R-221; P-48 to R-221; R-49 to R-221; E-50 to 
R-22 1 ; V-5 1 to R-22 1 ; V-52 to R-22 1 ; V-53 to R-22 1 ; P-54 to R-22 1 ; L-55 to R-22 1 ; T-56 
to R-22 1 ; V-57 to R-22 1 ; E-58 to R-22 1 ; L-59 to R-22 1 ; M-60 to R-22 1 ; G-6 1 to R-22 1 ; 
T-62 to R-221; V-63 to R-221; A-64 to R-221; K-65 to R-221; Q-66 to R-221; L-67 to 
R-22 1 ; V-68 to R-22 1 ; P-69 to R-22 1 ; S-70 to R-22 1 ; C-7 1 to R-22 1 ; V-72 to R-22 1 ; T-73 
to R-22 1 ; V-74 to R-22 1 ; Q-75 to R-22 1 ; R-76 to R-22 1 ; C-77 to R-22 1 ; G-78 to R-22 1 ; 
G-79 to R-22 1 ; C-80 to R-22 1 ; C-8 1 to R-22 1 ; P-82 to R-22 1 ; D-83 to R-22 1 ; D-84 to 
R-22 1 ; G-85 to R-22 1 ; L-86 to R-22 1 ; E-87 to R-22 1 ; C-88 to R-22 1 ; V-89 to R-22 1 ; P-90 
to R-221; T-91 to R-221; G-92 to. R-221; Q-93 to R-221; H-94 to R-221; Q-95 to R-221; 
V-96 to R-221; R-97 to R-221; M-98 to R-221; Q-99 to R-221; MOO to R-221; L-101 to 
R-221; M-102 to R-221; 1-103 to R-221; R-104 to R-221; Y-105 to R-221; P-106 to 
R-221; S-107 to R-221; S-108 to R-221; Q-109 to R-221; L-110 to R-221; G-lll to 
R-221; E-112 to R-221; M-113 to R-221; S-114 to R-221; L-115 to R-221; E-116 to 
R-221; E-117 to R-221; H-118 to R-221; S-119 to R-221; Q-120 to R-221; C-121 to 
R-221; E-122 to R-221; C-123 to R-221; R-124 to R-221; P-125 to R-221; K-126 to 
R-221; K-127 to R-221; K-128 to R-221; D-129 to R-221; S-130 to R-221; A-131 to 
R-221; V-132 to R-221; K-133 to R-221; P-134 to R-221; D-135 to R-221; R-136 to 
R-221; A-137 to R-221; A-138 to R-221; T-139 to R-221; P-140 to R-221; H-141 to 
R-221; H-142 to R-221; R-143 to R-221; P-144 to R-221; Q-145 to R-221; P-146 to 
R-221; R-147 to R-221; S-148 to R-221; V-149 to R-221; P-150 to R-221; G-151 to 
R-221; W-152 to R-221; D-153 to R-221; S-154 to R-221; A-155 to R-221; P-156 to 
R-221; G-157 to R-221; A-158 to R-221; P-159 to R-221; S-160 to R-221; P-161 to 
R-221; A-162 to R-221; D-163 to R-221; 1-164 to R-221; T-165 to R-221; Q-166 to 
R-22 1 ; S- 1 67 to R-22 1 ; H- 1 68 to R-22 1 ; S- 1 69 to R-22 1 ; S- 1 70 to R-22 1 ; P- 1 7 1 to R-22 1 ; 

R-172toR-221;P-173toR-221;L-174toR-221;C-175toR-221;P-176toR-221;R-177 
to R-22 1 ; C- 1 78 to R-22 1 ; T- 1 79 to R-22 1 ; Q- 1 80 to R-22 1 ; H- 1 8 1 to R-22 1 ; H- 1 82 to 
R-221; Q-183 to R-221; C-184 to R-221; P-185 to R-221; D-186 to R-221; P-187 to 
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R-221; R-188 to R-221; T-189 to R-221; C-190 to R-221; R-191 to R-221; C-192 to 
R-221; R-193 to R-221; C-194 to R-221; R-195 to R-221; R-196 to R-221; R-197 to 
R-22 1 ; S- 1 98 to R-22 1 ; F- 1 99 to R-22 1 ; L-200 to R-22 1 ; R-20 1 to R-22 1 ; C-202 to R-22 1 ; 
Q-203 to R-221; G-204 to R-221; R-205 to R-221; G-206 to R-221; L-207 to R-221; 
E-208 to R-22 1 ; L-209 to R-22 1 ; N-2 1 0 to R-22 1 ; P-2 1 1 to R-22 1 ; D-2 1 2 to R-22 1 ; T-2 1 3 
to R-221 ; C-214 to R-221; R-215 to R-221; and C-216 to R-221 of the VEGF-3 sequence 
shown in SEQ ID NO:2. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-terminus of a protein results in modification of loss of one or more biological functions 
of the protein, other biological activities may still be retained. Thus, the ability of the 
shortened VEGF-3 mutein to induce and/or bind to antibodies which recognize the 
complete or mature forms of the polypeptide generally will be retained when less than the 
majority of the residues of the complete or mature polypeptide are removed from the 
C-terminus. Whether a particular polypeptide lacking C-terminal residues of a complete 
polypeptide retains such immunologic activities can readily be determined by routine 
methods described herein and otherwise known in the art. It is not unlikely that a VEGF-3 
mutein with a large number of deleted C-terminal amino acid residues may retain some 
biological or immunogenic activities. In fact, peptides composed of as few as six VEGF-3 
amino acid residues may often evoke an immune response. 

Accordingly, the present invention further provides polypeptides having one or 
more residues deleted from the carboxy terminus of the amino acid sequence of the 
VEGF-3 polypeptide shown in SEQ ID NO:2, up to the valine residue at position number 
22, and polynucleotides encoding such polypeptides. In particular, the present invention 
provides polypeptides comprising the amino acid sequence of residues 17-m 1 of SEQ ID 
NO:2, where m 1 is an integer in the range of 22 to 22 1 , and 22 is the position of the first 
residue from the C-terminus of the complete VEGF-3 polypeptide believed to be required 
for at least immunogenic activity of the VEGF-3 polypeptide. 

More in particular, the invention provides polynucleotides encoding polypeptides 
comprising, or alternatively consisting of, the amino acid sequence of residues P-17 to 
R-22 1 ; P- 1 7 to R-220; P- 1 7 to L-2 1 9; P- 1 7 to K-2 1 8; P- 1 7 to R-2 1 7; P- 1 7 to C-2 1 6; P- 1 7 
to R-215; P-17 to C-214; P-17 to T-213; P-17 to D-212; P-17 to P-21 1; P-17 to N-210; 
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P-17 to L-209; P-17 to E-208; P-17 to L-207; P-17 to G-206; P-17 to R-205; P-17 to 
G-204; P-17 to Q-203; P-17 to C-202; P-17 to R-201; P-17 to L-200; P-17 to F-199; P-17 
to S-198; P-17 to R-197; P-17 to R-196; P-17 to R-195; P-17 to C-194; P-17 to R-193; 
P-17 to C-192; P-17 to R-191; P-17 to C-190; P-17 to T-189; P-17 to R-188; P-17 to 
P-187; P-17 to D-186; P-17 to P-185; P-17 to C-184; P-17 to Q-183; P-17 to H-182; P-17 
to H-181; P-17 to Q-180; P-17 to T-179; P-17 to C-178; P-17 to R-177; P-17 to P-176; 
P-17 to C-175; P-17 toL-174; P-17 toP-173; P-17 toR-172; P-17 toP-171;P-17 toS-170; 
P-17 to S-169; P-17 toH-168; P-17 toS-167; P-17 toQ-166; P-17 toT-165; P-17 to 1-164; 
P-17 to D-163; P-17 to A-162; P-17 to P-161; P-17 to S-160; P-17 to P-159; P-17 to 
A-158; P-17 to G-157; P-17 to P-156; P-17 to A-155; P-17 to S-154; P-17 to D-153; P-17 
to W-152; P-17 to G-151; P-17 to P-150; P-17 to V-149; P-17 to S-148; P-17 to R-147; 
P-17 to P-146; P-17 to Q-145; P-17 to P-144; P-17 to R-143; P-17 to H-142; P-17 to 
H-141; P-17 to P-140; P-17 to T-139; P-17 to A-138; P-17 to A-137; P-17 to R-136; P-17 
to D-135; P-17 toP-134; P-17 to K-133; P-17 to V-132; P-17 to A-131;P-17 to S-130; 
P-17 to D-129; P-17 to K-128; P-17 to K-127; P-17 to K-126; P-17 to P-125; P-17 to 
R-124; P-17 to C-123; P-17 to E-122; P-17 to C-121; P-17 to Q-120; P-17 to S-l 19; P-17 
to H-118; P-17 toE-117; P-17 toE-116; P-17 toL-115; P-17 to S-l 14; P-17 toP-1713; 
P-17 to E-112; P-17 to G-lll; P-17 to L-110; P-17 to Q-109; P-17 to S-108; P-17 to 
S-107; P-17 to P-106; P-17 to Y-105; P-17 to R-104; P-17 to 1-103; P-17 to P-1702; P-17 
to L-101; P-17 to MOO; P-17 to Q-99; P-17 to M-98; P-17 to R-97; P-17 to V-96; P-17 to 
Q-95; P-17 to H-94; P-17 to Q-93; P-17 to G-92; P-17 to T-91; P-17 to P-90; P-17 to 

V-89;P-17toC-88;P-17toE-87;P-17toL-86;P-17toG-85;P-17toD-84;P-17toD-83; 
P-17 to P-82; P-17 to C-81 ; P-17 to C-80; P-17 to G-79; P-17 to G-78; P-17 to C-77; P-17 
to R-76; P-17 to Q-75; P-17 to V-74; P-17 to T-73; P-17 to V-72; P-17 to C-71; P-17 to 
S-70; P-17 toP-69; P-17 to V-68; P-17 to L-67; P-17 to Q-66; P-17 to K-65; P-17 to A-64; 

P-17toV-63;P-17toT-62;P-17toG-61;P-17toM-60;P-17toL-59;P-17toE-58;P-17 
to V-57; P-17 to T-56; P-17 to L-55; P-17 to P-54; P-17 to V-53; P-17 to V-52; P-17 to 

V-51;P-17toE-50;P-17toR-49;P-17toP-48;P-17toQ-47;P-17toC-46;P-17toT-45; 
P-17 to A-44; P-17 to R-43; P-17 to T-42; P-17 to Y-41 ; P-17 to V-40; P-17 to D-39; P-17 
to 1-38; P-17 to W-37; P-17 to S-36; P-17 to V-35; P-17 to V-34; P-17 to K-33; P-17 to 
R-32; P-17 to Q-31; P-17 to H-30; P-17 to G-29; P-17 to P-28; P-17 to A-27; P-17 to 
D-26; P-17 to P-25; P-17 to Q-24; P-17 to S-23; and P-17 to V-22 of the sequence of the 
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VEGF-3 sequence shown in SEQ ID NO:2. Polynucleotides encoding these polypeptides 
also are provided. 

The invention also provides polypeptides having one or more amino acids deleted 
from both the amino and the carboxyl termini of a VEGF-3 polypeptide, which may be 
described generally as having residues n'-m 1 of SEQ ID NO:2, where n 1 and m 1 are 
integers as described above. 

The present invention also provides polypeptides having one or more residues 
deleted from the amino terminus of the VEGF-3 amino acid sequence shown in SEQ ID 
NO:20, up to the valine residue at position number 20 1 and polynucleotides encoding such 
polypeptides. In particular, the present invention provides polypeptides comprising the 
amino acid sequence of residues n 2 -206 of SEQ ID NO:20, where n 2 is an integer in the 
range of 17 to 201, and 201 is the position of the first residue from the N-terminus of the 
complete VEGF-3 polypeptide believed to be required for at least immunogenic activity 
of the VEGF-3 polypeptide. 

More in particular, the invention provides polynucleotides encoding polypeptides 
comprising, or alternatively consisting of, the amino acid sequence of residues of P-17 to 
A-206; A-18 to A-206; Q-19 to A-206; A-20 to A-206; P-21 to A-206; V-22 to A-206; 
S-23 to A-206; Q-24 to A-206; P-25 to A-206; D-26 to A-206; A-27 to A-206; P-28 to 
A-206; G-29 to A-206; H-30 to A-206; Q-31 to A-206; R-32 to A-206; K-33 to A-206; 
V-34 to A-206; V-35 to A-206; S-36 to A-206; W-37 to A-206; 1-38 to A-206; D-39 to 
A-206; V-40 to A-206; Y-41 to A-206; T-42 to A-206; R-43 to A-206; A-44 to A-206; 
T-45 to A-206; C-46 to A-206; Q-47 to A-206; P-48 to A-206; R-49 to A-206; E-50 to 
A-206; V-51 to A-206; V-52 to A-206; V-53 to A-206; P-54 to A-206; L-55 to A-206; 
T-56 to A-206; V-57 to A-206; E-58 to A-206; L-59 to A-206; M-60 to A-206; G-61 to 
A-206; T-62 to A-206; V-63 to A-206; A-64 to A-206; K-65 to A-206; Q-66 to A-206; 
L-67 to A-206; V-68 to A-206; P-69 to A-206; S-70 to A-206; C-71 to A-206; V-72 to 
A-206; T-73 to A-206; V-74 to A-206; Q-75 to A-206; R-76 to A-206; C-77 to A-206; 
G-78 to A-206; G-79 to A-206; C-80 to A-206; C-81 to A-206; P-82 to A-206; D-83 to 
A-206; D-84 to A-206; G-85 to A-206; L-86 to A-206; E-87 to A-206; C-88 to A-206; 
V-89 to A-206; P-90 to A-206; T-91 to A-206; G-92 to A-206; Q-93 to A-206; H-94 to 
A-206; Q-95 to A-206; V-96 to A-206; R-97 to A-206; M-98 to A-206; Q-99 to A-206; 
I- 1 00 to A-206; L- 10 1 to A-206; M- 1 02 to A-206; I- 1 03 to A-206; R- 1 04 to A-206; Y- 1 05 
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to A-206; P-106 to A-206; S-107 to A-206; S-108 to A-206; Q-109 to A-206; L-l 10 to 



A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 

A-206 



G-lll to A-206 
E-116 to A-206 
C-121 to A-206 
K-126 to A-206 
A-131 to A-206 
R-136 to A-206 
H-141 to A-206 
P-146 to A-206 
G-151 to A-206 
P-156 to A-206 
P-161 to A-206 
H-166 to A-206 
P-171 to A-206 
H-176 to A-206 
T-181 to A-206 
T-186 to A-206 
A- 191 to A-206 
A- 196 to A-206 



E-l 12 to A-206; M-l 13 to A-206; S-l 14 to A-206; L-l 15 to 
E-l 17 to A-206; H-l 18 to A-206; S-l 19 to A-206; Q-120 to 
E-122 to A-206; C-123 to A-206; R-124 to A-206; P-125 to 
K-127 to A-206; K-128 to A-206; D-129 to A-206; S-l 30 to 
V-132 to A-206; K-133 to A-206; P-134 to A-206; D-135 to 
A- 137 to A-206; A- 138 to A-206; T-139 to A-206; P-140 to 
H-142 to A-206; R-143 to A-206; P-144 to A-206; Q-145 to 
R-147 to A-206; S-148 to A-206; V- 149 to A-206; P-150 to 
W-152 to A-206; D-153 to A-206; S-154 to A-206; A-155 to 
G-157 to A-206; A- 158 to A-206; P-159 to A-206; S-l 60 to 
A-162 to A-206; D-163 to A-206; 1-164 to A-206; T-165 to 
P-167 to A-206; T-168 to A-206; P-169 to A-206; A-170 to 
G-172 to A-206; P-173 to A-206; S-174 to A-206; A-175 to 
A- 177 to A-206; A-178 to A-206; P-179 to A-206; S-180 to 
T-182 to A-206; S-183 to A-206; A-184 to A-206; L-185 to 
P-187 to A-206; G-188 to A-206; P-189 to A-206; A- 190 to 
A-192 to A-206; A-193 to A-206; V-194 to A-206; D-195 to 
A-197 to A-206; A-198 to A-206; S-199 to A-206; S-200 to 
and V-201 to A-206 of the VEGF-3 sequence shown in SEQ ED NO:20. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

The present invention also provides polypeptides having one or more residues 
deleted from the carboxy terminus of the amino acid sequence of the VEGF-3 polypeptide 
shown in SEQ ID NO:20, up to the valine residue at position number 22, and 
polynucleotides encoding such polypeptides. In particular, the present invention provides 
polypeptides comprising the amino acid sequence of residues 17-nr of SEQ ID NO:20, 
where m 2 is an integer in the range of 22 to 206, and 22 is the position of the first residue 
from the C-terminus of the complete VEGF-3 polypeptide believed to be required for at 
least immunogenic activity of the VEGF-3 polypeptide. 

More in particular, the invention provides polynucleotides encoding polypeptides 
comprising, or alternatively consisting of, the amino acid sequence of residues P-17 to 
A-206; P- 1 7 to G-205; P- 1 7 to G-204; P- 1 7 to K-203 ; P- 1 7 to V-202; P- 1 7 to V-20 1 ; P- 1 7 
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to S-200; P-17 to S-199; P-17 to A-198; P-17 to A-197; P-17 to A-196; P-17 to D-195; 
P-17 to V-194; P-17 to A-193; P-17 to A-192; P-17 to A-191; P-17 to A-190; P-17 to 
P-189; P-17 to G-188; P-17 to P-187; P-17 to T-186; P-17 to L-185; P-17 to A-184; P-17 
toS-183;P-17toT-182;P-17toT-181;P-17toS-180;P-17toP-179;P-17toA-178;P-17 
to A-177; P-17 to H-176; P-17 to A-175; P-17 to S-174; P-17 to P-173; P-17 to G-172; 
P-17 to P-171; P-17 to A-170; P-17 to P-169; P-17 to T- 168; P-17 to P-167; P-17 to 
H-166; P-17 to T-165; P-17 to 1-164; P-17 to D-163; P-17 to A-162; P-17 to P-161; P-17 
to S-160; P-17 to P-159; P-17 to A-158; P-17 to G-157; P-17 to P-156; P-17 to A-155; 
P-17 to S-154; P-17 to D-153; P-17 to W-152; P-17 to G-151; P-17 to P-150; P-17 to 
V-149; P-17 to S-148; P-17 to R-147; P-17 to P-146; P-17 to Q-145; P-17 to P-144; P-17 
to R-143; P-17 to H-142; P-17 to H-141; P-17 to P-140; P-17 to T-139; P-17 to A-138; 
P-17 to A-137; P-17 to R-136; P-17 to D-135; P-17 to P-134; P-17 to K-133; P-17 to 
V-132; P-17 to A-131; P-17 to S-130; P-17 to D-129; P-17 to K-128; P-17 to K-127; P-17 
to K-126; P-17 to P-125; P-17 to R-124; P-17 to C-123; P-17 to E-122; P-17 to C-121; 
P-17 to Q-120; P-17 to S-119; P-17 to H-118; P-17 to E-117; P-17 to E-116; P-17 to 

L-115;P-17toS-114;P-17toP-1713;P-17toE-112;P-17toG-lll;P-17toL-110;P-17 
to Q-109; P-17 to S-108; P-17 to S-107; P-17 to P-106; P-17 to Y-105; P-17 to R-104; 
P-17 to 1-103; P-17 to P-1702; P-17 to L-101 ; P-17 to 1-100; P-17 to Q-99; P-17 to M-98; 
P-17 toR-97; P-17 to V-96; P- 17 to Q-95; P-17 to H-94; P-17 to Q-93; P-17 to G-92; P-17 
to T-91; P-17 to P-90; P-17 to V-89; P-17 to C-88; P-17 to E-87; P-17 to L-86; P-17 to 
G-85; P-17 to D-84; P-17 to D-83; P-17 to P-82; P-17 to C-81; P-17 to C-80; P-17 to 
G-79; P-17 to G-78; P-17 to C-77; P-17 to R-76; P-17 to Q-75; P-17 to V-74; P-17 to 
T-73; P-17 to V-72; P-17 to C-71; P-17 to S-70; P-17 to P-69; P-17 to V-68; P-17 to L-67; 
P-17 to Q-66; P-17 to K-65; P-17 to A-64; P-17 to V-63; P-17 to T-62; P-17 to G-61; P-17 
to M-60; P-17 to L-59; P-17 to E-58; P-17 to V-57; P-17 to T-56; P-17 to L-55; P-17 to 
P-54; P-17 to V-53; P- 1 7 to V-52; P- 1 7 to V-5 1 ; P- 1 7 to E-50; P- 1 7 to R-49; P- 1 7 to P-48; 
P- 1 7 to Q-47; P- 1 7 to C-46; P- 1 7 to T-45; P- 1 7 to A-44; P- 1 7 to R-43; P- 1 7 to T-42; P- 1 7 
to Y-41; P-17 to V-40; P-17 to D-39; P-17 to 1-38; P-17 to W-37; P-17 to S-36; P-17 to 
V-35; P-17 to V-34; P-17 to K-33; P-17 to R-32; P-17 to Q-31; P-17 to H-30; P-17 to 
G-29; P- 1 7 to P-28; P- 1 7 to A-27; P- 1 7 to D-26; P- 1 7 to P-25 ; P- 1 7 to Q-24; P- 1 7 to S-23; 
and P-17 to V-22 of the sequence of the VEGF-3 sequence shown in SEQ ID NO:20. 
Polynucleotides encoding these polypeptides also are provided. 
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The invention also provides polypeptides having one or more amino acids deleted 
from both the amino and the carboxyl termini of a VEGF-3 polypeptide, which may be 
described generally as having residues n 2 -m 2 of SEQ ID NO:20, where n 2 and m 2 are 
integers as described above. 

Particularly, N-terminal deletions of the VEGF-3 polypeptide can be described by 
the general formula m-221, where m is an integer from 2 to 215, where m corresponds to 
the position of the amino acid residue identified in SEQ ID NO:2. Preferably, N-terminal 
deletions retain the conserved region shown in Figure 2 (PXCVXXXRCXGCCN)(SEQ 
ID NO:4), and includes polypeptides comprising the amino acid sequence of residues:: 
P-17 to R-221; A-18 to R-221; Q-19 to R-221; A-20 to R-221; P-21 to R-221; V-22 to 

R-221;S-23toR-221;Q-24toR-221;P-25toR-221;D-26toR-221;A-27toR-221;P-28 
to R-221 ; G-29 to R-221; H-30 to R-221; Q-31 to R-221 ; R-32 to R-221 ; K-33 to R-221; 
V-34 to R-221; V-35 to R-221; S-36 to R-221; W-37 to R-221; 1-38 to R-221; D-39 to 
R-221; V-40 to R-221; Y-41 to R-221; T-42 to R-221; R-43 to R-221; A-44 to R-221; 
T-45 to R-221; C-46 to R-221; Q-47 to R-221; P-48 to R-221; R-49 to R-221; E-50 to 
R-221; V-51 to R-221; V-52toR-221; V-53 to R-221 ;P-54 to R-221 ;L-55 to R-221 ;T-56 
to R-221; V-57 to R-221; E-58 to R-221; L-59 to R-221; M-60 to R-221; G-61 to R-221; 
T-62 to R-221; V-63 to R-221; A-64 to R-221; K-65 to R-221; Q-66 to R-221; L-67 to 
R-221; V-68 to R-221; P-69 to R-221 of SEQ ID NO:2. 

Moreover, C-terminal deletions of the VEGF-3 polypeptide can also be described 
by the general formula 1-n, where n is an integer from 15 to 221 where n corresponds to 
the position of amino acid residue identified in SEQ ID NO:2. Preferably, C-terminal 
deletions retain the conserved region shown in Figure 2 (PXCVXXXRCXGCCN)(SEQ 
ID NO:4), and include polypeptides comprising the amino acid sequence of residues: P-17 
to R-220; P-17 to L-219; P-17 to K-218; P-17 to R-217; P-17 to C-216; P-17 to R-215; 
P-17 to C-214; P-17 to T-213; P-17 to D-212; P-17 to P-211; P-17 to N-210; P-17 to 
L-209; P-17 to E-208; P-17 to L-207; P-17 to G-206; P-17 to R-205; P-17 toG-204; P-17 
to Q-203; P-17 to C-202; P-17 to R-201; P-17 to L-200; P-17 to F-199; P-17 to S-198; 
P-17 to R-197; P-17 to R-196; P-17 to R-195; P-17 to C-194; P-17 to R-193; P-17 to 

C-192;P-17toR-191;P-17toC-190;P-17toT-189;P-17toR-188;P-17toP-187 ; P-17 
to D-186; P-17 to P-185; P-17 to C-184; P-17 to Q-183; P-17 to H-182; P-17 to H-181; 
P-17 to Q-180; P-17 to T-179; P-17 to C-178; P-17 to R-177; P-17 to P-176; P-17 to 
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C-175; P-17 to L-174; P-17 to P-173; P-17 to R-172; P-17 to P-171; P-17 to S-170; P-17 
toS-169;P-17toH-168;P-17toS-167;P-17toQ-166;P-17toT-165;P-17toI-164;P-17 
to D-163; P-17 to A-162; P-17 to P-161; P-17 to S-160; P-17 to P-159; P-17 to A-158; 
P-17 to G-157; P-17 to P-156; P-17 to A-155; P-17 to S-154; P-17 to D-153; P-17 to 
W-152; P-17 toG-151; P-17 toP-150; P-17 to V-149; P-17 toS-148; P-17 toR-147; P-17 
to P-146; P-17 to Q-145; P-17 to P-144; P-17 to R-143; P-17 to H-142; P-17 to H-141; 
P-17 to P-140; P-17 to T-139; P-17 to A-138; P-17 to A-137; P-17 to R-136; P-17 to 
D-135; P-17 to P-134; P-17 to K-133; P-17 to V-132; P-17 to A-131; P-17 to S-130; P-17 
to D-129; P-17 to K-128; P-17 to K-127; P-17 to K-126; P-17 to P-125; P-17 to R-124; 
P-17 to C-123; P-17 to E-122; P-17 to C-121; P-17 to Q-120; P-17 to S-119; P-17 to 
H-l 18; P-17 toE-1 17; P-17 to E-l 16; P-17 to L-l 15; P-17 to S-l 14; P-17 to M-l 13; P-17 
to E-l 12; P-17 to G-lll; P-17 to L-l 10; P-17 to Q-109; P-17 to S-108; P-17 to S-107; 
P-17 to P-106; P-17 to Y-105; P-17 to R-104; P-17 to 1-103; P-17 to M-102; P-17 to 
L-101; P-17 to 1-100; P-17 to Q-99; P-17 to M-98; P-17 to R-97; P-17 to V-96; P-17 to 
Q-95; P-17 to H-94; P-17 to Q-93; P-17 to G-92; P-17 to T-91; P-17 to P-90; P-17 to 
V-89; P- 17 to C-88; P-17 to E-87; P- 17 to L-86; P- 1 7 to G-85; P- 17 to D-84; P- 1 7 to D-83; 
P-17 to P-82; of SEQ ID NO:2. Preferably, any of the above listed N- or C-terminal 
deletions can be combined to produce a N- and C-terminal deleted VEGF-3 polypeptide, 
which retains the conserved region. 

Moreover, the invention also provides polypeptides having one or more amino 
acids deleted from both the amino and the carboxyl termini, which may be described 
generally as having residues m-n of SEQ ED NO:2, where n and m are integers as described 
above. 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases. Some of these sequences are related to SEQ ED 
NO: 1 or SEQ ID NO: 19 and may have been publicly available prior to conception of the 
present invention. Preferably, such related polynucleotides are specifically excluded from 
the scope of the present invention. To list every related sequence would be cumbersome. 

Accordingly, preferably excluded from the present invention are one or more 
polynucleotides comprising a nucleotide sequence described by the general formula of a-b, 
where a is any integer between 1 to 655 of SEQ ID NO: 1, b is an integer of 15 to 666, 
where both a and b correspond to the positions of nucleotide residues shown in SEQ ID 
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NO: 1 , and where the b is greater than or equal to a + 14. Also preferably excluded from 
the present invention are one or more polynucleotides comprising a nucleotide sequence 
described by the general formula of c-d, where c is any integer between 1 to 610 of SEQ 
ID NO:20, d is an integer of 15 to 618, where both c and d correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where d is greater than or equal to c + 
14. 

For example, the following sequences are related to SEQ ID NOs:l and 19, 
GenBank Accession Nos.: AA434485 (SEQ ID NO:21); AA292448 (SEQ ID NO:22); 
AA3 10070 (SEQ ID NO:23); AA073660 (SEQ ID NO:24); H39505 (SEQ ID NO:25); 
R90829 (SEQ ID NO:26); AA082818 (SEQ ID NO:27); AA1 17672 (SEQ ID NO:28); 
AA040843 (SEQ ID NO:29); T08411 (SEQ ID NO:30); AA419103 (SEQ ID NO:31); 
AA633535 (SEQ ID NO:32); AA182397 (SEQ ID NO:33); AA843665 (SEQ ID NO:34); 
AA434389 (SEQ ID NO:35); AA073557 (SEQ ID NO:36); AA741539 (SEQ ID NO:37); 
R88630 (SEQ ID NO:38); AA843530 (SEQ ID NO:39); AA5 10867 (SEQ ID NO:40); 
N87395 (SEQ ID NO:41); AA252383 (SEQ ID NO:42); AA284431 (SEQ ID NO:43); 
AA252749 (SEQ ID NO:44); AA259024 (SEQ ID NO:45); AA6 1 2827 (SEQ ID NO:46); 
AA163579 (SEQ ED NO:47); AA290917 (SEQ ID NO:48); H27946 (SEQ ED NO:49); 
AA801448 (SEQ ED NO:50); AA236770 (SEQ ID NO:5 1); AA79965 1 (SEQ ED NO:52); 
AA89173 1 (SEQ ID NO:53); AA893520 (SEQ ID NO:54); AA800195 (SEQ ID NO:55); 
AA568606 (SEQ ID NO:56); AA465305 (SEQ ED NO:57); AA420778 (SEQ ED NO:58); 
AA308077 (SEQ ED NO:59); AA484390 (SEQ ED NO:60); AA633294 (SEQ ED NO:61); 
AA252684 (SEQ ED NO:62); AA640496 (SEQ ED NO:63); AA535586 (SEQ ED NO:64); 
AA491 141 (SEQ ED NO:65); AA663755 (SEQ ED NO:66); W75461 (SEQ ED NO:67); 
AA252835 (SEQ ED NO:68); AA240250 (SEQ ED NO:69); AA050707 (SEQ ED NO:70); 
AA239623 (SEQ ED NO:71); W46077 (SEQ ED NO:72); W91423 (SEQ ED NO:73); 
AA239292 (SEQ ED NO:74); AA5 1 1 126 (SEQ ED NO:75); AA220465 (SEQ ED NO:76); 
AA0243 19 (SEQ ED NO:77); AA7033O2 (SEQ ED NO:78); AA776045 (SEQ ED NO:79); 
AA481592 (SEQ ED NO:80); AA239633 (SEQ ED NO:8 1); AA809010 (SEQ ED NO:82); 

W50682(SEQEDNO:83);W71063(SEQEDNO:84);W53314(SEQEDNO:85);W10329 
(SEQ ED NO:86); AA221061 (SEQ ED NO:87); AA799590 (SEQ ED NO:88); AA289037 
(SEQ ED NO:89); AA161245 (SEQ ID NO:90); AA799406 (SEQ ED NO:91); T27013 
(SEQ ED NO:92); AA4925 1 5 (SEQ ED NO:93); A A654668 (SEQ ED NO:94); AA848532 
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(SEQ ID NO:95); AA849744 (SEQ ID NO:96); AA94375 1 (SEQ ID NO:97); AA4128 13 
(SEQEDNO:98);AA632887(SEQIDNO:99);AA94431 1 (SEQ ID NO: 100); AA568336 
(SEQ ID NO: 101); AA579388 (SEQ ID NO: 102); AA873930 (SEQ ED NO: 103); 
AI019996 (SEQ ID NO: 104); W70867 (SEQ ID NO: 105); AA524977 (SEQ ID NO: 106); 
AA491065 (SEQ ED NO: 107); M78808 (SEQ ID NO: 108); AA822530 (SEQ ID NO: 109); 
AA869378 (SEQ ID NO: 110); AA420802 (SEQ ID NO: 111); AA280249 (SEQ ID 
NO: 1 12); AA287979 (SEQ ID NO: 113); AA499558 (SEQ ID NO: 1 14); HI 1 172 (SEQ ID 
NO: 1 15); R 1 9956 (SEQ ID NO: 1 1 6); AA350839 (SEQ ID NO: 1 1 7); AA5593 1 1 (SEQ ID 
NO: 1 18); AA578206 (SEQ ID NO: 1 19); AI040483 (SEQ ID NO: 120); AA283649 (SEQ 
ID NO:121); AA359891 (SEQ ID NO:122); AA559170 (SEQ ID NO: 123); AA359370 
(SEQ ID NO: 124); R71959 (SEQ ID NO: 125); AA612297 (SEQ ED NO: 126); AA657654 
(SEQ ID NO: 127); W53375 (SEQ ID NO: 128); AA998090 (SEQ ID NO: 129); AA284028 
(SEQ ID NO:130); AA560000 (SEQ ID NO:131); AA014203 (SEQ ID NO:132); 
AA689410 (SEQ ID NO: 133); AA215511 (SEQ ID NO: 134); AA284432 (SEQ ID 
NO: 135); AA573045 (SEQ ID NO: 136); AA956224 (SEQ ID NO: 137); and AA998751 
(SEQ ID NO: 138). 

The following sequences are related to SEQ ID NO: 19, GenBank Accession Nos.: 
AI174183 (SEQ ID NO: 139); AI155033 (SEQ ED NO: 140); All 17413 (SEQ ID NO: 141); 
AI141331 (SEQ ID NO: 142); AA917955 (SEQ ED NO: 143); AI186160 (SEQ ID NO: 144); 
AI009 149 (SEQ ID NO: 1 45); A A946047 (SEQ ID NO: 1 46); AI0087 10 (SEQ ID NO: 147); 
AI008706 (SEQ ID NO: 148); AA944521 (SEQ ID NO: 149); AA221493 (SEQ ID 
NO.150); AA267131 (SEQ ID NO:151); AI125118 (SEQ ID NO:152); and AI129752 
(SEQ ID NO: 153). 

Also preferred are VEGF-3 polypeptide and polynucleotide fragments characterized 
by structural or functional domains. Preferred embodiments of the invention include 
fragments that comprise alpha-helix and alpha-helix forming regions ("alpha-regions"), 
beta-sheet and beta-sheet-forming regions ("beta-regions"), turn and turn-forming regions 
("turn-regions"), coil and coil-forming regions ("coil-regions"), hydrophilic regions, 
hydrophobic regions, alpha amphipathic regions, beta amphipathic regions, flexible 
regions, surface-forming regions, substrate binding region, and high antigenic index 
regions. As set out in the Figures, such preferred regions include Garnier-Robson 
alpha-regions, beta-regions, turn-regions, and coil-regions, Chou-Fasman alpha-regions. 
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beta-regions, and turn-regions, Kyte-Doolittle hydrophilic regions and hydrophobic 
regions, Eisenberg alpha and beta amphipathic regions, Karplus-Schulz flexible regions, 
Emini surface-forming regions, and Jameson- Wolf high antigenic index regions. 
Polypeptide fragments of SEQ ID NO:2 falling within conserved domains are specifically 
contemplated by the present invention. (See Figure 3.) Moreover, polynucleotide 
fragments encoding these domains are also contemplated. 

Other preferred fragments are biologically active VEGF-3 fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an 
activity of the VEGF-3 polypeptide. The biological activity of the fragments may include 
an improved desired activity, or a decreased undesirable activity. 

Epitopes & Antibodies 

In the present invention, "epitopes" refer to VEGF-3 polypeptide fragments having 
antigenic or immunogenic activity in an animal, especially in a human. A preferred 
embodiment of the present invention relates to a VEGF-3 polypeptide fragment comprising 
an epitope, as well as the polynucleotide encoding this fragment. A region of a protein 
molecule to which an antibody can bind is defined as an "antigenic epitope." In contrast, 
an "immunogenic epitope" is defined as a part of a protein that elicits an antibody response. 
(See, for instance, Geysen et al, Proc. Natl. Acad. Sci. USA 87:3998- 4002 (1983).) 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) 
further described in U.S. Patent No. 4,63 1 ,2 1 1 . ) 

In the present invention, antigenic epitopes preferably contain a sequence of at least 
seven, more preferably at least nine, and most preferably between about 15 to about 30 
amino acids. Antigenic epitopes are useful to raise antibodies, including monoclonal 
antibodies, that specifically bind the epitope, (See, for instance, Wilson et al., Cell 
37:767-778 (1984); Sutcliffe, J. G. et al.. Science 279:660-666 (1983).) 

Similarly, immunogenic epitopes can be used to induce antibodies according to 
methods well known in the art. (See. for instance, Sutcliffe et al., supra; Wilson et al, 
supra; Chow, M. et al, Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle, F. J. et al, J. 
Gen. Virol. 66:2347-2354(1985).) A preferred immunogenic epitope includes the secreted 
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protein. The immunogenic epitopes may be presented together with a carrier protein, such 
as an albumin, to an animal system (such as rabbit or mouse) or, if it is long enough (at 
least about 25 amino acids), without a carrier. However, immunogenic epitopes 
comprising as few as" 8 to 10 amino acids have been shown to be sufficient to raise 
antibodies capable of binding to, at the very least, linear epitopes in a denatured 
polypeptide (e.g., in Western blotting.) 

Using DNAstar analysis, SEQ ID NO:2 was found antigenic at amino acids: 
Q24-V34; T45-V52; C77-V89; V89-Q95; S114-A131; A131-T139; T139-S154; 
A155-I164; T165-C175; P176-H182; H182-C192; C192-R201; R201-E208; and 
E208-R220. Thus, these regions could be used as epitopes to produce antibodies against 
the protein encoded by HMWCF06. 

Using DNAstar analysis, SEQ ID NO:20 was found to be antigenic at amino acids: 
Q24-V34; T45-V52; C77-V89; S114-A131; A131-T139; T139-S154; and P156 to D163. 
Thus, these regions could be used as epitopes to produce antibodies against the protein 
encoded by HMWCF06. 

As used herein, the term "antibody" (Ab) or "monoclonal antibody" (Mab) is meant 
to include intact molecules as well as antibody fragments (such as, for example, Fab and 
F(ab')2 fragments) which are capable of specifically binding to protein. Fab and F(ab')2 
fragments lack the Fc fragment of intact antibody, clear more rapidly from the circulation, 
and may have less non-specific tissue binding than an intact antibody. (Wahl et ai, J. 
Nucl. Med. 24:316-325 (1983).) Thus, these fragments are preferred, as well as the 
products of a Fab or other immunoglobulin expression library. Moreover, antibodies of 
the present invention include chimeric, single chain, and humanized antibodies. 

Fusion Proteins 

Any VEGF-3 polypeptide can be used to generate fusion proteins. For example, 
the VEGF-3 polypeptide, when fused to a second protein, can be used as an antigenic tag. 
Antibodies raised against the VEGF-3 polypeptide can be used to indirectly detect the 
second protein by binding to the VEGF-3. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the VEGF-3 polypeptides can be used as a 
targeting molecule once fused to other proteins. 
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Examples of domains that can be fused to VEGF-3 polypeptides include not only 
heterologous signal sequences, but also other heterologous functional regions. The fusion 
does not necessarily need to be direct, but may occur through linker sequences. 

In certain preferred embodiments, VEGF-3 fusion polypeptides may be constructed 
which include additional N-terminal and/or C-terminal amino acid residues. In particular, 
any N-terminally or C-terminally deleted VEGF-3 polypeptide disclosed in the successive 
lists provided above may be altered by inclusion of additional amino acid residues at the 
N-terminus to produce a VEGF-3 fusion polypeptide. In addition, VEGF-3 fusion 
polypeptides are contemplated which include additional N-terminal and/or C-terminal 
amino acid residues fused to a VEGF-3 polypeptide comprising any combination of - and 
C-terminal deletions set forth in the lists provided above. 

In additional preferred embodiments, specific amino acid residues which are 
contemplated to be fused to the N-terminus of any N-terminally or C-terminally deleted 
VEGF-3 polypeptide disclosed in the successive lists provided above include the following 
amino acid sequences: MS PLLRRLLLA ALLQLA (SEQ ID NO: 154) 
MSPLLRRLLLAALLQL (SEQ ID NO: 1 55); MSPLLRRLLLAALLQ (SEQ ID NO: 156) 
MSPLLRRLLLAALL (SEQ ID NO: 157); MSPLLRRLLLAAL (SEQ ID NO: 158) 
MSPLLRRLLLAA (SEQ ID NO: 159); MSPLLRRLLLA (SEQ ID NO: 160), 
MSPLLRRLLL (SEQ ID NO: 1 6 1 ); MSPLLRRLL (SEQ ID NO: 162); MSPLLRRL (SEQ 
ID NO: 163); MSPLLRR (SEQ ID NO: 164); MSPLLR (SEQ ID NO: 165); MSPLL (SEQ 
ID NO: 166); MSPL (SEQ ID NO: 167); MSP; MS; M; SPLLRRLLLAALLQLA (SEQ ID 
NO: 1 68); MSPLLRRLLLAALLQLA (SEQ ID NO: 1 69); MPLLRRLLLAALLQLA (SEQ 
ID NO: 170); PLLRRLLLAALLQLA (SEQ ID NO: 171); MLLRRLLLAALLQLA (SEQ 
ID NO:172); LLRRLLLAALLQLA (SEQ ID NO: 173); MLRRLLLAALLQLA (SEQ ID 
NO: 174); LRRLLLAALLQLA (SEQ ID NO: 175); MRRLLLAALLQLA (SEQ ID 
NO: 176); RRLLLAALLQLA (SEQ ID NO: 177); MRLLLAALLQLA (SEQ ID NO: 178); 
RLLLAALLQLA (SEQ ID NO: 179); MLLLA ALLQLA (SEQ ID NO:180); 
LLLAALLQLA (SEQ ID NO:181); MLLAALLQLA (SEQ ID NO:182); LLAALLQLA 
(SEQ ID NO: 1 83); MLA ALLQLA (SEQ ID NO: 184); LAALLQLA (SEQ ID NO: 1 85); 
MAALLQLA (SEQ ID NO: 186); AALLQLA (SEQ ID NO: 187); MALLQLA (SEQ ID 
NO: 188); ALLQLA (SEQ ID NO: 189); MLLQLA (SEQ ID NO: 190); LLQLA (SEQ ID 
NO:191); MLQLA (SEQ ID NO:192); LQLA (SEQ ID NO:193): MQLA (SEQ ID 
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NO: 1 94); QLA; MLA; LA; MA or A. Polynucleotides encoding these fusion polypeptides 
are also provided. Moreover, it is also contemplated that protein may be expressed from 
any of the muteins and/or fusion polypeptides described above (for a non-limiting 
exemplary expression protocol, see Example 5). 

Moreover, fusion proteins may also be engineered to improve characteristics of the 
VEGF-3 polypeptide. For instance, a region of additional amino acids, particularly 
charged amino acids, may be added to the N-terminus of the VEGF-3 polypeptide to 
improve stability and persistence during purification from the host cell or subsequent 
handling and storage. Also, peptide moieties may be added to the VEGF-3 polypeptide to 
facilitate purification. Such regions may be removed prior to final preparation of the 
VEGF-3 polypeptide. The addition of peptide moieties to facilitate handling of 
polypeptides are familiar and routine techniques in the art. 

Moreover, VEGF-3 polypeptides, including fragments, and specifically epitopes, 
can be combined with parts of the constant domain of immunoglobulins (IgG), resulting 
in chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins consisting 
of the first two domains of the human CD4-polypeptide and various domains of the 
constant regions of the heavy or light chains of mammalian immunoglobulins. (EP A 
394,827; Traunecker et al.. Nature 357:84-86 (1988).) Fusion proteins having 
disulfide-linked dimeric structures (due to the IgG) can also be more efficient in binding 
and neutralizing other molecules, than the monomelic secreted protein or protein fragment 
alone. (Fountoulakis etal, J. Biochem. 270:3958-3964 (1995).) 

Similarly, EP-A-0 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a fusion 
protein is beneficial in therapy and diagnosis, and thus can result in, for example, improved 
pharmacokinetic properties. (EP-A 0232 262.) Alternatively, deleting the Fc part after the 
fusion protein has been expressed, detected, and purified, would be desired. For example, 
the Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen 
for immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to identify 
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antagonists of hIL-5. (See, D. Bennett etal.J. Molecular Recognition 5:52-58 (1995); K. 
Johanson et al, J. Biol. Chem. 270:9459-9471 (1995).) 

Moreover, the VEGF-3 polypeptides can be fused to marker sequences, such as a 
peptide which facilitates purification of VEGF-3. In preferred embodiments, the marker 
amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE vector 
(QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, C A, 91311), among others, many of 
which are commercially available. As described in Gentz et al, Proc. Natl. Acad. Sci. 
USA 8(5:821-824 (1989), for instance, hexa-histidine provides for convenient purification 
of the fusion protein. Another peptide tag useful for purification, the "HA" tag, 
corresponds to an epitope derived from the influenza hemagglutinin protein. (Wilson et 
al.,Cell 37:767(1984).) 

Thus, any of these above fusions can be engineered using the VEGF-3 
polynucleotides or the polypeptides. 

Vectors, Host Cells, and Protein Production 



The present invention also relates to vectors containing the VEGF-3 
polynucleotide, host cells, and the production of polypeptides by recombinant techniques. 
The vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral 
vectors may be replication competent or replication defective. In the latter case, viral 
propagation generally will occur only in complementing host cells. 

VEGF-3 polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such 
as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is 
a virus, it may be packaged in vitro using an appropriate packaging cell line and then 
transduced into host cells. 

The VEGF-3 polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to name 
a few. Other suitable promoters will be known to the skilled artisan. The expression 
constructs will further contain sites for transcription initiation, termination, and, in the 
transcribed region, a ribosome binding site for translation. The coding portion of the 
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transcripts expressed by the constructs will preferably include a translation initiating codon 
at the beginning and a termination codon (UAA, UGA or UAG) appropriately positioned 
at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one selectable 
marker. Such markers include dihydrofolate reductase, G418 or neomycin resistance for 
eukaryotic cell culture and tetracycline, kanamycin or ampicillin resistance genes for 
culturing in E. coli and other bacteria. Representative examples of appropriate hosts 
include, but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella 
typhimurium cells; fungal cells, such as yeast cells; insect cells such as Drosophila S2 and 
Spodoptera Sf9 cells; animal cells such as CHO, COS, 293, and Bowes melanoma cells; 
and plant cells. Appropriate culture mediums and conditions for the above-described host 
cells are known in the art. 

Among vectors preferred for use in bacteria include pHE-4 (and variants thereof); 
pQE70, pQE60 and pQE-9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript 
vectors, pNH8A, pNH16a, pNH18A, pNH46A, available from Stratagene Cloning 
Systems, Inc.; and ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from 
Pharmacia Biotech, Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, 
pOG44, pXTl and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL 
available from Pharmacia. Other suitable vectors will be readily apparent to the skilled 
artisan. 

Introduction of the construct into the host cell can be effected by calcium phosphate 
transfection, DEAE-dextran mediated transfection, cationic lipid-mediated transfection, 
electroporation, transduction, infection, or other methods. Such methods are described in 
many standard laboratory manuals, such as Davis et al, Basic Methods In Molecular 
Biology (1986). It is specifically contemplated that VEGF-3 polypeptides may in fact be 
expressed by a host cell lacking a recombinant vector. 

VEGF-3 polypeptides can be recovered and purified from recombinant cell cultures 
by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Most preferably, high performance liquid 
chromatography ("HPLC") is employed for purification. 
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VEGF-3 polypeptides, and preferably the secreted form, can also be recovered 
from: products purified from natural sources, including bodily fluids, tissues and cells, 
whether directly isolated or cultured; products of chemical synthetic procedures; and 
products produced by recombinant techniques from a prokaryotic or eukaryotic host, 
including, for example, bacterial, yeast, higher plant, insect, and mammalian cells. 
Depending upon the host employed in a recombinant production procedure, the VEGF-3 
polypeptides may be glycosylated or may be non-glycosylated. In addition, VEGF-3 
polypeptides may also include an initial modified methionine residue, in some cases as a 
result of host-mediated processes. Thus, it is well known in the an that the N-terminal 
methionine encoded by the translation initiation codon generally is removed with high 
efficiency from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of the 
amino acid to which the N-terminal methionine is covalently linked. 

In addition to encompassing host cells containing the vector constructs discussed 
herein, the invention also encompasses primary, secondary, and immortalized host cells 
of vertebrate origin, particularly mammalian origin, that have been engineered to delete or 
replace endogenous genetic material (e.g. VEGF-3 coding sequence), and/or to include 
genetic material (e.g., heterologous polynucleotide sequences) that is operably associated 
with VEGF-3 polynucleotides of the invention, and which activates, alters, and/or 
amplifies endogenous VEGF-3 polynucleotides. For example, techniques known in the 
art may be used to operably associate heterologous control regions (e.g., promoter and/or 
enhancer) and endogenous VEGF-3 polynucleotide sequences via homologous 
recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; International 
Publication No. WO 96/2941 1 , published September 26, 1996; International Publication 
No. WO 94/12650, published August 4, 1994; Roller et al., Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of 
each of which are incorporated by reference in their entireties). 
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The VEGF-3 polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes known 
techniques. 

There exists an ongoing need to identify new chromosome markers, since few 
chromosome marking reagents, based on actual sequence data (repeat polymorphisms), are 
presently available. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:l or SEQ ID NO: 19. 
Primers can be selected using computer analysis so that primers do not span more than one 
predicted exon in the genomic DNA. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human VEGF-3 gene corresponding to the SEQ ID NO: 1 or SEQ ID NO: 19 
will yield an amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per day 
using a single thermal cycler. Moreover, sublocalization of the VEGF-3 polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct chromosome 
specific-cDNA libraries. 

Precise chromosomal location of the VEGF-3 polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. This 
technique uses polynucleotides as short as 500 or 600 bases; however, polynucleotides 
2,000-4,000 bp are preferred. For a review of this technique, see Verma ei ai. "Human 
Chromosomes: a Manual of Basic Techniques," Pergamon Press, New York (1988). 

For chromosome mapping, the VEGF-3 polynucleotides can be used individually 
(to mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDN As because the coding sequences are more 
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likely conserved within gene families, thus increasing the chance of cross hybridization 
during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, the 
physical position of the polynucleotide can be used in linkage analysis. Linkage analysis 
establishes coinheritance between a chromosomal location and presentation of a particular 
disease. (Disease mapping data are found, for example, in V. McKusick, Mendelian 
Inheritance in Man (available on line through Johns Hopkins University Welch Medical 
Library) .) Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA 
precisely localized to a chromosomal region associated with the disease could be one of 
50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the VEGF-3 polynucleotide 
and the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or translocations, 
are examined in chromosome spreads or by PCR. If no structural alterations exist, the 
presence of point mutations are ascertained. Mutations observed in some or all affected 
individuals, but not in normal individuals, indicates that the mutation may cause the 
disease. However, complete sequencing of the VEGF-3 polypeptide and the corresponding 
gene from several normal individuals is required to distinguish the mutation from a 
polymorphism. If a new polymorphism is identified, this polymorphic polypeptide can be 
used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected individuals 
as compared to unaffected individuals can be assessed using VEGF-3 polynucleotides. 
Any of these alterations (altered expression, chromosomal rearrangement, or mutation) can 
be used as a diagnostic or prognostic marker. 

In addition to the foregoing, a VEGF-3 polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Both methods rely 
on binding of the polynucleotide to DNA or RNA. For these techniques, preferred 
polynucleotides are usually 20 to 40 bases in length and complementary to either the region 
of the gene involved in transcription (triple helix - see Lee et aL.Nucl. Acids Res. 6:3073 
( 1 979); Cooney et al. , Science 241 :456 ( 1 988); and Dervan et al. , Science 251: 1 360 ( 1 99 1 ) 
) or to the mRNA itself (antisense - Okano, / Neurochem. 5(5:560 (1991); 
Oligodeoxy-nucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
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Raton, FL (1988).) Triple helix formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an 
mRNA molecule into polypeptide. Both techniques are effective in model systems, and 
the information disclosed herein can be used to design antisense or triple helix 
polynucleotides in an effort to treat disease. 

VEGF-3 polynucleotides are also useful in gene therapy. One goal of gene therapy 
is to insert a normal gene into an organism having a defective gene, in an effort to correct 
the genetic defect. VEGF-3 offers a means of targeting such genetic defects in a highly 
accurate manner. Another goal is to insert a new gene that was not present in the host 
genome, thereby producing a new trait in the host cell. 

The VEGF-3 polynucleotides are also useful for identifying individuals from 
minute biological samples. The United States military, for example, is considering the use 
of restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more restriction 
enzymes, and probed on a Southern blot to yield unique bands for identifying personnel. 
This method does not suffer from the current limitations of "Dog Tags" which can be lost, 
switched, or stolen, making positive identification difficult. The VEGF-3 polynucleotides 
can be used as additional DNA markers for RFLP. 

The VEGF-3 polynucleotides can also be used as an alternative to RFLP, by 
determining the actual base-by-base DNA sequence of selected portions of an individual's 
genome. These sequences can be used to prepare PCR primers for amplifying and 
isolating such selected DNA, which can then be sequenced. Using this technique, 
individuals can be identified because each individual will have a unique set of DNA 
sequences. Once an unique ID database is established for an individual, positive 
identification of that individual, living or dead, can be made from extremely small tissue 
samples. 

Forensic biology also benefits from using DNA-based identification techniques as 
disclosed herein. DNA sequences taken from very small biological samples such as 
tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, etc., can be amplified 
using PCR. In one prior art technique, gene sequences amplified from polymorphic loci, 
such as DQa class E HLA gene, are used in forensic biology to identify individuals. 
(Erlich. H , PCR Technology, Freeman and Co. (1992).) Once these specific polymorphic 
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loci are amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the DQa 
class D HLA gene. Similarly, VEGF-3 polynucleotides can be used as polymorphic 
markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a particular 
tissue. Such need arises, for example, in forensics when presented with tissue of unknown 
origin. Appropriate reagents can comprise, for example, DNA probes or primers specific 
to particular tissue prepared from VEGF-3 sequences. Panels of such reagents can identify 
tissue by species and/or by organ type. In a similar fashion, these reagents can be used to 
screen tissue cultures for contamination. 

Because VEGF-3 is found expressed in colon, heart, kidney, and ovary, VEGF-3 
polynucleotides are useful as hybridization probes for differential identification of the 
tissue(s) or cell type(s) present in a biological sample. Similarly, polypeptides and 
antibodies directed to VEGF-3 polypeptides are useful to provide immunological probes 
for differential identification of the tissue(s) or cell type(s). In addition, for a number of 
disorders of the above tissues or cells, particularly of the vascular and lymphatic system, 
significantly higher or lower levels of VEGF-3 gene expression may be detected in certain 
tissues (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) taken from an individual having such a disorder, relative to 
a "standard" VEGF-3 gene expression level, i.e., the VEGF-3 expression level in healthy 
tissue from an individual not having the vascular and lymphatic system disorder. 

Thus, the invention provides a diagnostic method of a disorder, which involves: (a) 
assaying VEGF-3 gene expression level in cells or body fluid of an individual; (b) 
comparing the VEGF-3 gene expression level with a standard VEGF-3 gene expression 
level, whereby an increase or decrease in the assayed VEGF-3 gene expression level 
compared to the standard expression level is indicative of disorder in the vascular and 
lymphatic system. 

In the very least, the VEGF-3 polynucleotides can be used as molecular weight 
markers on Southern gels, as diagnostic probes for the presence of a specific mRNA in a 
particular cell type, as a probe to "subtract-out" known sequences in the process of 
discovering novel polynucleotides, for selecting and making oligomers for attachment to 
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a "gene chip" or other support, to raise anti-DNA antibodies using DNA immunization 
techniques, and as an antigen to elicit an immune response. 

Uses of VEGF-3 Polypeptides 

VEGF-3 polypeptides can be used in numerous ways. The following description 
should be considered exemplary and utilizes known techniques. 

VEGF-3 polypeptides can be used to assay protein levels in a biological sample 
using antibody-based techniques. For example, protein expression in tissues can be studied 
with classical immunohistological methods. (Jalkanen, M., et al, J. Cell. Biol. 
707:976-985 (1985); Jalkanen, M. et al., J. Cell. Biol. 705:3087-3096 (1987).) Other 
antibody-based methods useful for detecting protein gene expression include 
immunoassays, such as the enzyme linked immunosorbent assay (EUSA) and the 
radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and include 
enzyme labels, such as, glucose oxidase, and radioisotopes, such as iodine ( 125 I, 12l I), 
carbon ( ,4 C), sulfur ( 35 S), tritium ( J H), indium ( ,,2 In), and technetium ("mTc), and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins can 
also be detected in vivo by imaging. Antibody labels or markers for in vivo imaging of 
protein include those detectable by X-radiography, NMR or ESR. For X-radiography, 
suitable labels include radioisotopes such as barium or cesium, which emit detectable 
radiation but are not overtly harmful to the subject. Suitable markers for NMR and ESR 
include those with a detectable characteristic spin, such as deuterium, which may be 
incorporated into the antibody by labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with an 
appropriate detectable imaging moiety, such as a radioisotope (for example, L1I I, 112 In, 
w mTc), a radio-opaque substance, or a material detectable by nuclear magnetic resonance, 
is introduced (for example, parenterally, subcutaneously, or intraperitoneally) into the 
mammal. It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce diagnostic 
images. In the case of a radioisotope moiety, for a human subject, the quantity of 
radioactivity injected will normally range from about 5 to 20 millicuries of 99mTc. The 
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labeled antibody or antibody fragment will then preferentially accumulate at the location 
of cells which contain the specific protein. In vivo tumor imaging is described in S.W. 
Burchiel et ai, "Immunopharmacokinetics of Radiolabeled Antibodies and Their 
Fragments." (Chapter 13 in Tumor Imaging: The Radiochemical Detection of Cancer, 
S.W. Burchiel and B. A. Rhodes, eds., Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which involves (a) 
assaying the expression of VEGF-3 polypeptide in cells or body fluid of an individual; (b) 
comparing the level of gene expression with a standard gene expression level, whereby an 
increase or decrease in the assayed VEGF-3 polypeptide gene expression level compared 
to the standard expression level is indicative of a disorder. 

Moreover, VEGF-3 polypeptides can be used to treat disease. For example, 
patients can be administered VEGF-3 polypeptides in an effort to replace absent or 
decreased levels of the VEGF-3 polypeptide (e.g., insulin), to supplement absent or 
decreased levels of a different polypeptide (e.g., hemoglobin S for hemoglobin B), to 
inhibit the activity of a polypeptide (e.g., an oncogene), to activate the activity of a 
polypeptide (e.g., by binding to a receptor), to reduce the activity of a membrane bound 
receptor by competing with it for free ligand (e.g., soluble TNF receptors used in reducing 
inflammation), or to bring about a desired response (e.g., blood vessel growth). 

Similarly, antibodies directed to VEGF-3 polypeptides can also be used to treat 
disease. For example, administration of an antibody directed to a VEGF-3 polypeptide can 
bind and reduce overproduction of the polypeptide. Similarly, administration of an 
antibody can activate the polypeptide, such as by binding to a polypeptide bound to a 
membrane (receptor). 

At the very least, the VEGF-3 polypeptides can be used as molecular weight 
markers on SDS-PAGE gels or on molecular sieve gel filtration columns using methods 
well known to those of skill in the art. VEGF-3 polypeptides can also be used to raise 
antibodies, which in turn are used to measure protein expression from a recombinant cell, 
as a way of assessing transformation of the host cell. Moreover. VEGF-3 polypeptides can 
be used to test the following biological activities. 
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. VEGF-3 polynucleotides and polypeptides can be used in assays to test for one or 
more biological activities. If VEGF-3 polynucleotides and polypeptides do exhibit activity 
in a particular assay, it is likely that VEGF-3 may be involved in the diseases associated 
with the biological activity. Therefore, VEGF-3 could be used to treat the associated 
disease. 

Immune Activity 

VEGF-3 polypeptides or polynucleotides maybe useful in treating deficiencies or 
disorders of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from pluripotent 
stem cells. The etiology of these immune deficiencies or disorders may be genetic, 
somatic, such as cancer or some autoimmune disorders, acquired (e.g., by chemotherapy 
or toxins), or infectious. Moreover, VEGF-3 polynucleotides or polypeptides can be used 
as a marker or detector of a particular immune system disease or disorder. 

VEGF-3 polynucleotides or polypeptides may be useful in treating or detecting 
deficiencies or disorders of hematopoietic cells. VEGF-3 polypeptides or polynucleotides 
could be used to increase differentiation and proliferation of hematopoietic cells, including 
the pluripotent stem cells, in an effort to treat those disorders associated with a decrease 
in certain (or many) types hematopoietic cells. Examples of immunologic deficiency 
syndromes include, but are not limited to: blood protein disorders (e.g. 
agammaglobulinemia, dysgammaglobulinemia), ataxia telangiectasia, common variable 
immunodeficiency, Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte 
adhesion deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, VEGF-3 polypeptides or polynucleotides can also be used to modulate 
hemostatic (the stopping of bleeding) or thrombolytic activity (clot formation). For 
example, by increasing hemostatic or thrombolytic activity, VEGF-3 polynucleotides or 
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polypeptides could be used to treat blood coagulation disorders (e.g., afibrinogenemia, 
factor deficiencies), blood platelet disorders (e.g. thrombocytopenia), or wounds resulting 
from trauma, surgery, or other causes. Alternatively, VEGF-3 polynucleotides or 
polypeptides that can decrease hemostatic or thrombolytic activity could be used to inhibit 
or dissolve clotting, important in the treatment of heart attacks (infarction), strokes, or 
scarring. 

VEGF-3 polynucleotides or polypeptides may also be useful in treating or detecting 
autoimmune disorders. Many autoimmune disorders result from inappropriate recognition 
of self as foreign material by immune cells. This inappropriate recognition results in an 
immune response leading to the destruction of the host tissue. Therefore, the 
administration of VEGF-3 polypeptides or polynucleotides that can inhibit an immune 
response, particularly the proliferation, differentiation, or chemotaxis of T-cells, may be 
an effective therapy in preventing autoimmune disorders. 

Examples of autoimmune disorders that can be treated or detected by VEGF-3 
include, but are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid 
syndrome, rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 
Goodpasture's Syndrome, Graves* Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, Purpura, 
Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic Lupus 
Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre Syndrome, insulin 
dependent diabetes mellitis, and autoimmune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly allergic 
asthma) or other respiratory problems, may also be treated by VEGF-3 polypeptides or 
polynucleotides. Moreover, VEGF-3 can be used to treat anaphylaxis, hypersensitivity to 
an antigenic molecule, or blood group incompatibility. 

VEGF-3 polynucleotides or polypeptides may also be used to treat and/or prevent 
organ rejection or graft-versus-host disease (GVHD). Organ rejection occurs by host 
immune cell destruction of the transplanted tissue through an immune response. Similarly, 
an immune response is also involved in GVHD, but, in this case, the foreign transplanted 
immune cells destroy the host tissues. The administration of VEGF-3 polypeptides or 
polynucleotides that inhibits an immune response, particularly the proliferation. 



WO 00/09148 PCT/US99/1 8054 

-45- 

differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing organ 
rejection or GVHD. 

Similarly, VEGF-3 polypeptides or polynucleotides may also be used to modulate 
inflammation. For example, VEGF-3 polypeptides or polynucleotides may inhibit the 
proliferation and differentiation of cells involved in an inflammatory response. These 
molecules can be used to treat inflammatory conditions, both chronic and acute conditions, 
including inflammation associated with infection (e.g., septic shock, sepsis, or systemic 
inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, 
arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or chemokine 
induced lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 
production of cytokines (e.g., TNF or IL-1.) 

Hyperproliferative Disorders 

VEGF-3 polypeptides or polynucleotides can be used to treat or detect 
hyperproliferative disorders, including neoplasms. VEGF-3 polypeptides or 
polynucleotides may inhibit the proliferation of the disorder through direct or indirect 
interactions. Alternatively, VEGF-3 polypeptides or polynucleotides may proliferate other 
cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic 
qualities of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing 
T-cells, hyperproliferative disorders can be treated. This immune response may be 
increased by either enhancing an existing immune response, or by initiating a new immune 
response. Alternatively, decreasing an immune response may also be a method of treating 
hyperproliferative disorders, such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by VEGF-3 
polynucleotides or polypeptides include, but are not limited to neoplasms located in the: 
abdomen, bone, breast, digestive system, liver, pancreas, peritoneum, endocrine glands 
(adrenal, parathyroid, pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, 
nervous (central and peripheral), lymphatic system, pelvic, skin, soft tissue, spleen, 
thoracic, and urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
VEGF-3 polynucleotides or polypeptides. Examples of such hyperproliferative disorders 
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include, but are not limited to: hypergammaglobulinemia, lymphoproliferative disorders, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other hyperproliferative 
disease, besides neoplasia, located in an organ system listed above. 



Infectious Disease 

VEGF-3 polypeptides or polynucleotides can be used to treat or detect infectious 
agents. For example, by increasing the immune response, particularly increasing the 
proliferation and differentiation of B and/or T cells, infectious diseases may be treated. 
The immune response may be increased by either enhancing an existing immune response, 
or by initiating a new immune response. Alternatively, VEGF-3 polypeptides or 
polynucleotides may also directly inhibit the infectious agent, without necessarily eliciting 
an immune response. 

Viruses are one example of an infectious agent that can cause disease or symptoms 
that can be treated or detected by VEGF-3 polynucleotides or polypeptides. Examples of 
viruses, include, but are not limited to the following DNA and RNA viral families: 
Arbovirus, Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, 
Caliciviridae, Circoviridae, Coronaviridae, Flaviviridae, Hepadnaviridae (Hepatitis), 
Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus 
(e.g., Paramyxoviridae, Morbilli virus, Rhabdoviridae), Orthomyxoviridae(e.g., Influenza), 
Papovaviridae, Parvoviridae, Picomaviridae, Poxviridae (such as Smallpox or Vaccinia), 
Reoviridae (e.g.. Rotavirus), Retroviridae (HTLV-I, HTLV-IL Lenti virus), and Togaviridae 
(e.g., Rubivirus). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchiollitis, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, E, 
Chronic Active, Delta), meningitis, opportunistic infections (e.g., AIDS), pneumonia, 
Burkitt's Lymphoma, chickenpox , hemorrhagic fever, Measles, Mumps, Parainfluenza, 
Rabies, the common cold. Polio, leukemia, Rubella, sexually transmitted diseases, skin 
diseases (e.g., Kaposi's, warts), and viremia. VEGF-3 polypeptides or polynucleotides can 
be used to treat or detect any of these symptoms or diseases. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and that 
can be treated or detected by VEGF-3 polynucleotides or polypeptides include, but not 
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limited to, the following Gram-Negative and Gram-positive bacterial families and fungi: 
Actinomycetales (e.g., Corynebacterium, Mycobacterium, Norcardia), Aspergillosis, 
Bacillaceae (e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, 
Borrelia, Brucellosis, Candidiasis, Campylobacter, Coccidioidomycosis, Cryptococcosis, 
Dermatocycoses, Enterobacteriaceae (Klebsiella, Salmonella, Serratia, Yersinia), 
Erysipelothrix, Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Neisseriaceae (e.g., Acinetobacter, Gonorrhea, Menigococcal), Pasteurellacea Infections 
(e.g., Actinobacillus, Heamophilus, Pasteurella), Pseudomonas, Rickettsiaceae, 
Chlamydiaceae, Syphilis, and Staphylococcal. These bacterial or fungal families can cause 
the following diseases or symptoms, including, but not limited to: bacteremia, 
endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic 
infections (e.g., AIDS related infections), paronychia, prosthesis-related infections, Reiter's 
Disease, respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 
Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, food poisoning, Typhoid, 
pneumonia, Gonorrhea, meningitis, Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, Rheumatic 
Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., cellulitis, 
dermatocycoses), toxemia, urinary tract infections, wound infections. VEGF-3 
polypeptides or polynucleotides can be used to treat or detect any of these symptoms or 
diseases. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 
detected by VEGF-3 polynucleotides or polypeptides include, but not limited to, the 
following families: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, 
Dientamoebiasis, Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, 
Theileriasis, Toxoplasmosis, Trypanosomiasis, and Trichomonas. These parasites can 
cause a variety of diseases or symptoms, including, but not limited to: Scabies, 
Trombiculiasis, eye infections, intestinal disease (e.g., dysentery, giardiasis), liver disease, 
lung disease, opportunistic infections (e.g., AIDS related), Malaria, pregnancy 
complications, and toxoplasmosis. VEGF-3 polypeptides or polynucleotides can be used 
to treat or detect any of these symptoms or diseases. 

Preferably, treatment using VEGF-3 polypeptides or polynucleotides could either 
be by administering an effective amount of VEGF-3 polypeptide to the patient, or by 
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removing cells from the patient, supplying the cells with VEGF-3 polynucleotide, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the VEGF-3 
polypeptide or polynucleotide can be used as an antigen in a vaccine to raise an immune 
response against infectious disease. 



Regeneration 

VEGF-3 polynucleotides or polypeptides can be used to differentiate, proliferate, 
and attract cells, leading to the regeneration of tissues. (See, Science 276:59-87 (1997).) 
The regeneration of tissues could be used to repair, replace, or protect tissue damaged by 
congenital defects, trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. 
osteoporosis, osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic 
plastic surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs (e.g., 
pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 
vascular (including vascular endothelium), nervous, hematopoietic, and skeletal (bone, 
cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or 
decreased scarring. Regeneration also may include angiogenesis. 

Moreover, VEGF-3 polynucleotides or polypeptides may increase regeneration of 
tissues difficult to heal. For example, increased tendon/ligament regeneration would 
quicken recovery time after damage. VEGF-3 polynucleotides or polypeptides of the 
present invention could also be used prophylactically in an effort to avoid damage. 
Specific diseases that could be treated include of tendinitis, carpal tunnel syndrome, and 
other tendon or ligament defects. A further example of tissue regeneration of non-healing 
wounds includes pressure ulcers, ulcers associated with vascular insufficiency, surgical, 
and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using VEGF-3 
polynucleotides or polypeptides to proliferate and differentiate nerve cells. Diseases that 
could be treated using this method include central and peripheral nervous system diseases, 
neuropathies, or mechanical and traumatic disorders (e.g., spinal cord disorders, head 
trauma, cerebrovascular disease, and stoke). Specifically, diseases associated with 
peripheral nerve injuries, peripheral neuropathy (e.g., resulting from chemotherapy or other 
medical therapies), localized neuropathies, and central nervous system diseases (e.g., 
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Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral 
sclerosis, and Shy-Drager syndrome), could all be treated using the VEGF-3 
polynucleotides or polypeptides. 

Chemotaxis 

VEGF-3 polynucleotides or polypeptides may have chemotaxis activity. A 
chemotaxic molecule attracts or mobilizes cells (e.g., monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells) to a particular site in the 
body, such as inflammation, infection, or site of hyperproliferation. The mobilized cells 
can then fight off and/or heal the particular trauma or abnormality. 

VEGF-3 polynucleotides or polypeptides may increase chemotaxic activity of 
particular cells. These chemotactic molecules can then be used to treat inflammation, 
infection, hyperproliferative disorders, or any immune system disorder by increasing the 
number of cells targeted to a particular location in the body. For example, chemotaxic 
molecules can be used to treat wounds and other trauma to tissues by attracting immune 
cells to the injured location. As a chemotactic molecule, VEGF-3 could also attract 
fibroblasts, which can be used to treat wounds. 

It is also contemplated that VEGF-3 polynucleotides or polypeptides may inhibit 
chemotactic activity. These molecules could also be used to treat disorders. Thus, 
VEGF-3 polynucleotides or polypeptides could be used as an inhibitor of chemotaxis. 



Binding Activity 

VEGF-3 polypeptides may be used to screen for molecules that bind to VEGF-3 
or for molecules to which VEGF-3 binds. The binding of VEGF-3 and the molecule may 
activate (agonist), increase, inhibit (antagonist), or decrease activity of the VEGF-3 or the 
molecule bound. Examples of such molecules include antibodies, oligonucleotides, 
proteins (e.g., receptors),or small molecules. Preferably, the molecule is closely 

related to the natural ligand of VEGF-3, e.g., a fragment of the ligand. or a natural 
substrate, a ligand, a structural or functional mimetic. (See, Coligan et a/., Current 
Protocols in Immunology 7(2J:Chapter 5 ( 1 99 1 ).) Similarly, the molecule can be closely 
related to the natural receptor to which VEGF-3 binds, or at least, a fragment of the 
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receptor capable of being bound by VEGF-3 (e.g., active site). In either case, the molecule 
can be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate cells 
which express VEGF-3, either as a secreted protein or on the cell membrane. Preferred 
cells include cells from mammals, yeast, Drosophiia, or E. coli. Cells expressing 
VEGF-3(or cell membrane containing the expressed polypeptide) are then preferably 
contacted with a test compound potentially containing the molecule to observe binding, 
stimulation, or inhibition of activity of either VEGF-3 or the molecule. 

The assay may simply test binding of a candidate compound to VEGF-3, wherein 
binding is detected by a label, or in an assay involving competition with a labeled 
competitor. Further, the assay may test whether the candidate compound results in a signal 
generated by binding to VEGF-3. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate compound 
with a solution containing VEGF-3, measuring VEGF-3/molecule activity or binding, and 
comparing the VEGF-3/molecule activity or binding to a standard. 

Preferably, an ELISA assay can measure VEGF-3 level or activity in a sample (e.g. , 
biological sample) using a monoclonal or polyclonal antibody. The antibody can measure 
VEGF-3 level or activity by either binding, directly or indirectly, to VEGF-3 or by 
competing with VEGF-3 for a substrate. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 
particular result in a patient (e.g., blood vessel growth) by activating or inhibiting the 
VEGF-3/molecule. Moreover, the assays can discover agents which may inhibit or 
enhance the production of VEGF-3 from suitably manipulated cells or tissues. 

Therefore, the invention includes a method of identifying compounds which bind 
to VEGF-3 comprising the steps of: (a) incubating a candidate binding compound with 
VEGF-3; and (b) determining if binding has occurred. Moreover, the invention includes 
a method of identifying agonists/antagonists comprising the steps of: (a) incubating a 
candidate compound with VEGF-3, (b) assaying a biological activity , and (b) determining 
if a biological activity of VEGF-3 has been altered. 
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Other Activities 

VEGF-3 polypeptides or polynucleotides may also increase or decrease the 
differentiation or proliferation of embryonic stem cells, besides, as discussed above, 
hematopoietic lineage. 

VEGF-3 polypeptides or polynucleotides may also be used to modulate mammalian 
characteristics, such as body height, weight, hair color, eye color, skin, percentage of 
adipose tissue, pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, VEGF-3 
polypeptides or polynucleotides may be used to modulate mammalian metabolism 
affecting catabolism, anabolism, processing, utilization, and storage of energy. \B33 
polypeptides or polynucleotides may be used to change a mammal's mental state or 
physical state by influencing biorhythms, caricadic rhythms, depression (including 
depressive disorders), tendency for violence, tolerance for pain, reproductive capabilities 
(preferably by Activin or Inhibin-like activity), hormonal or endocrine levels, appetite, 
libido, memory, stress, or other cognitive qualities. 

VEGF-3 polypeptides or polynucleotides may also be used as a food additive or 
preservative, such as to increase c. .Increase storage capabilities, fat content, lipid, protein, 
carbohydrate, vitamins, minerals, cofactors or other nutritional components. 

Having generally described the invention, the same will be more readily understood 
by reference to the following examples, which are provided by way of illustration and are 
not intended as limiting. 



Examples 

Example 1: Isolation of the VEGF-3 cDNA Clone From the Deposited Sample 

The cDNA for VEGF-3 is inserted into the multiple cloning site of pQE-70 
(Qiagen, Inc., Chatsworth, CA). pQE-70 contains an antibiotic resistance gene (AmpO and 
may be transformed into E. coli strain DH10B, available from Life Technologies. (See, 
for instance, Gruber, C. E., et al. Focus 15:5% 1993).) 

Two approaches can be used to isolate VEGF-3 from the deposited sample. First, 
a specific polynucleotide of SEQ ID NO: 1 with 30-40 nucleotides is synthesized using an 
Applied Biosystems DNA synthesizer according to the sequence reported. The 
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oligonucleotide is labeled, for instance, with "P-g-ATP using T4 polynucleotide kinase 
and purified according to routine methods. (E.g., Maniatis et al. Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) The plasmid 
mixture is transformed into a suitable host (such as XL-1 Blue (Stratagene)) using 
techniques known to those of skill in the art, such as those provided by the vector supplier 
or in related publications or patents. The transformants are plated on 1.5% agar plates 
(containing the appropriate selection agent, e.g., ampicillin) to a density of about 150 
transformants (colonies) per plate. These plates are screened using Nylon membranes 
according to routine methods for bacterial colony screening (e.g., Sambrook et al., 
Molecular Cloning: A Laboratory Manual, 2nd Ed., (1989), Cold Spring Harbor 
Laboratory Press, pages 1 .93 to 1 . 104), or other techniques known to those of skill in the 
art. 

Alternatively, two primers of 1 7-20 nucleotides derived from both ends of the SEQ 
ID NO: 1 (i.e., within the region of SEQ ID NO: 1 bounded by the 5' NT and the 3' NT of 
the clone) are synthesized and used to amplify the VEGF-3 cDNA using the deposited 
cDNA plasmid as a template. The polymerase chain reaction is carried out under routine 
conditions, for instance, in 25 ul of reaction mixture with 0.5 ug of the above cDNA 
template. A convenient reaction mixture is 1 .5-5 mM MgCl 2 , 0.0 1 % (w/v) gelatin, 20 uM 
each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of Taq 
polymerase. Thirty five cycles of PCR (denaturation at 94°C for 1 min; annealing at 55°C 
for 1 min; elongation at 72°C for 1 min) are performed with a Perkin-Elmer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel 
electrophoresis and the DNA band with expected molecular weight is excised and purified. 
The PCR product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3" non-coding 
portions of the VEGF-3 gene which may not be present in the deposited clone. These 
methods include but are not limited to, filter probing, clone enrichment using specific 
probes, and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for generating the 
missing 5' end of a desired full-length transcript. (Fromont-Racine et al.. Nucleic Acids 
Res. 27C7;:1683-1684 (1993).) 
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Briefly, a specific RNA oligonucleotide is ligated to the 5" ends of a population of 
RNA presumably containing full-length gene RNA transcripts. A primer set containing 
a primer specific to the ligated RNA oligonucleotide and a primer specific to a known 
sequence of the VEGF-3 gene of interest is used to PCR amplify the 5' portion of the 
VEGF-3 full-length gene. This amplified product may then be sequenced and used to 
generate the full length gene. 

This above method starts with total RNA isolated from the desired source, although 
poly-A+ RNA can be used. The RNA preparation can then be treated with phosphatase 
if necessary to eliminate 5" phosphate groups on degraded or damaged RNA which may 
interfere with the later RNA ligase step. The phosphatase should then be inactivated and 
the RNA treated with tobacco acid pyrophosphatase in order to remove the cap structure 
present at the 5' ends of messenger RNAs. This reaction leaves a 5' phosphate group at the 
5' end of the cap cleaved RNA which can then be ligated to an RNA oligonucleotide using 
T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is used 
as a template for PCR amplification of the desired 5' end using a primer specific to the 
ligated RNA oligonucleotide and a primer specific to the known sequence of the gene of 
interest. The resultant product is then sequenced and analyzed to confirm that the 5' end 
sequence belongs to the VEGF-3 gene. 



Example 2: Isolation of VEGF-3 Genomic Clones 



A human genomic PI library (Genomic Systems, Inc.) is screened by PCR using 
primers selected for the cDNA sequence corresponding to SEQ ID NO: 1 ., according to the 
method described in Example 1. (See also, Sambrook.) 

Example 3: Tissue Distribution of VEGF-3 Polypeptides 

Tissue distribution of mRN A expression of VEGF-3 is determined using protocols 
for Northern blot analysis, described by, among others, Sambrook et al. For example, a 
VEGF-3 probe produced by the method described in Example 1 is labeled with P 32 using 
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the rediprime" DNA labeling system (Amersham Life Science), according to 
manufacturer's instructions. After labeling, the probe is purified using CHROMA 
SPIN- 100* column (Clontech Laboratories, Inc.), according to manufacturer's protocol 
number FT 1200-1. The purified labeled probe is then used to examine various human 
tissues for mRNA expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) or 
human immune system tissues (IM) (Clontech) are examined with the labeled probe using 
ExpressHyb" hybridization solution (Clontech) according to manufacturer's protocol 
number PT 11 90-1. Following hybridization and washing, the blots are mounted and 
exposed to film at -70°C overnight, and the films developed according to standard 
procedures. 

Example 4; Chromosomal Mapping of VEGF-3 

An oligonucleotide primer set is designed according to the sequence at the 5' end 
of SEQ ID NO: 1 or SEQ ID NO: 19. This primer preferably spans about 100 nucleotides. 
This primer set is then used in a polymerase chain reaction under the following set of 
conditions: 30 seconds, 95°C; 1 minute, 56°C; 1 minute, 70°C. This cycle is repeated 32 
times followed by one 5 minute cycle at 70°C. Human, mouse, and hamster DNA is used 
as template in addition to a somatic cell hybrid panel containing individual chromosomes 
or chromosome fragments (Bios, Inc). The reactions is analyzed on either 8% 
polyacrylamide gels or 3.5 % agarose gels. Chromosome mapping is determined by the 
presence of an approximately 100 bp PCR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expression of VEGF-3 

VEGF-3 polynucleotide encoding a VEGF-3 polypeptide invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3* ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers used 
to amplify the cDN A insert should preferably contain restriction sites, such as BamHI and 
Xbal, at the 5' end of the primers in order to clone the amplified product into the 
expression vector. For example, BamHI and Xbal correspond to the restriction enzyme 
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sites on the bacterial expression vector pQE-9. (Qiagen, Inc., Chatsworth, CA). This 
plasmid vector encodes antibiotic resistance (Amp r ), a bacterial origin of replication (ori), 
an IPTG-regulatable promoter/operator (P/O), a ribosome binding site (RBS), a 6-histidine 
tag (6-His), and restriction enzyme cloning sites. 

Specifically, to clone the VEGF-3 protein in a bacterial vector, the 5' primer has 
the sequence 5' GACTGCATGCACCAGAGGAAAGTGGTGTC 3* (SEQ ID NO:5), 
which contains a SphI restriction enzyme site followed by VEGF3 coding sequence 
starting from the presumed terminal amino acid of the processed protein codon. One of 
ordinary skill in the art would appreciate, of course, that the point in the protein coding 
sequence where the 5' primer begins may be varied to amplify a DN A segment encoding 
any desired portion of the complete VEGF-3 protein shorter or longer than the complete 
protein. The 3* primer has the sequence 5' GACTAGATCTCCTTCGCAGCT 
TCCGGCAC y (SEQ ID NO:6) contains complementary sequences to Bgffl site located 
3' to the VEGF3 DNA insert. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is 
ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. 
The ligation mixture is then used to transform the £. coli strain M15/rep4 (Qiagen, Inc.) 
which contains multiple copies of the plasmid pREP4, which expresses the lad repressor 
and also confers kanamycin resistance (Kan"). Transformants are identified by their ability 
to grow on LB plates and ampicillin/kanamycin resistant colonies are selected. Plasmid 
DNA is isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 
culture in LB media supplemented with both Amp (100 ng/ml) and Kan (25 jig/ml). The 
O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The cells are 
grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 mM. 
IPTG induces by inactivating the lad repressor, clearing the P/O leading to increased gene 
expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by centrifugation 
(20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HC1 by stirring for 3-4 hours at 4°C The cell debris is removed by 
centrifugation, and the supernatant containing the polypeptide is loaded onto a 
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nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from QIAGEN, 
Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with high affinity and 
can be purified in a simple one-step procedure (for details see: The QIAexpressionist 
(1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCI, pH 8, the 
column is first washed with 10 volumes of 6 M guanidine-HCI, pH 8, then washed with 
10 volumes of 6 M guanidine-HCI pH 6, and finally the polypeptide is eluted with 6 M 
guanidine-HCI, pH 5. 

The purified VEGF-3 protein is then renatured by dialyzing it against 
phosphate-buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the VEGF-3 protein can be successfully refolded while immobilized on the 
Ni-NTA column. The recommended conditions are as follows: renature using a linear 
6M- 1 M urea gradient in 500 mM NaCl. 20% glycerol. 20 mM Tris/HCl pH 7.4, containing 
protease inhibitors. The renaturation should be performed over a period of 1.5 hours or 
more. After renaturation the proteins are eluted by the addition of 250 mM immidazole. 
Immidazole is removed by a final dialyzing step against PBS or 50 mM sodium acetate pH 
6 buffer plus 200 mM NaCl. The purified VEGF-3 protein is stored at 4°C or frozen at 
-80°C. 

In addition to the above expression vector, the present invention further includes 
an expression vector comprising phage operator and promoter elements operatively linked 
to a VEGF-3 polynucleotide, called pHE4a. (ATCC Accession Number 209645, deposited 
February 25, 1998.) This vector contains: 1) a neomycinphosphotransferase gene as a 
selection marker, 2) an E. coli origin of replication, 3) a T5 phage promoter sequence, 4) 
two lac operator sequences, 5) a Shine-Delgarno sequence, and 6) the lactose operon 
repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTI, 
Gaithersburg, MD). The promoter sequence and operator sequences are made 
synthetically. 

DNA can be inserted into the pHEa by restricting the vector with Ndel and Xbal, 
BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating the larger 
fragment (the stuffer fragment should be about 310 base pairs). The DNA insert is 
generated according to the PCR protocol described in Example 1, using PCR primers 
having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or Asp7 18(3' primer). 
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The PCR insert is gel purified and restricted with compatible enzymes. The insert and 
vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to express 
protein in a bacterial system. 

Example 6: Purification o/VEGF-3 Polypeptide from an Inclusion Body 

The following alternative method can be used to purify VEGF-3 polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless otherwise 
specified, all of the following steps are conducted at 4-10°C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4-10°C and the cells harvested by continuous centrifugation at 15,000 
rpm (Heraeus Sepatech). On the basis of the expected yield of protein per unit weight of 
cell paste and the amount of purified protein required, an appropriate amount of cell paste, 
by weight, is suspended in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 
7.4. The cells are dispersed to a homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is 
then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the pellet 
is discarded and the polypeptide containing supernatant is incubated at 4°C overnight to 
allow further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the 
GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 
volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA by 
vigorous stirring. The refolded diluted protein solution is kept at 4°C without mixing for 
12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0. 16 mm membrane filter with appropriate surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The filtered sample 
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is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive Biosystems). The 
column is washed with 40 mM sodium acetate, pH 6.0 and eluted with 250 mM, 500 mM, 
1000 mM, and 1500 mM NaCl in the same buffer, in a stepwise manner. The absorbance 
at 280 nm of the effluent is continuously monitored. Fractions are collected and further 
analyzed by SDS-PAGE. 

Fractions containing the VEGF-3 polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak anion 
(Poros CM-20, Perseptive Biosystems) exchange resins. The columns are equilibrated 
with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 mM sodium 
acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using a 10 column 
volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1 .0 M 
NaCl, 50 mM sodium acetate, pH 6.5. Fractions are collected under constant A 280 
monitoring of the effluent. Fractions containing the polypeptide (determined, for instance, 
by 16% SDS-PAGE) are then pooled. 

The resultant VEGF-3 polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be observed 
from Coomassie blue stained 1 6% SDS-PAGE gel when 5 mg of purified protein is loaded. 
The purified VEGF-3 protein can also be tested for endotoxin/LPS contamination, and 
typically the LPS content is less than 0.1 ng/ml according to LAL assays. 

Example 7: Cloning and Expression of VEGF-3 in a Baculovirus Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert VEGF-3 
polynucleotide into a baculovirus to express VEGF-3. This expression vector contains the 
strong polyhedrin promoter of the Autographa californica nuclear polyhedrosis virus 
(AcMNPV) followed by convenient restriction sites such as BamHI, Xba I and Asp718. 
The polyadenylation site of the simian virus 40 ("SV40") is used for efficient 
polyadenylation. For easy selection of recombinant virus, the plasmid contains the 
beta-galactosidase gene from E. coli under control of a weak Drosophila promoter in the 
same orientation, followed by the polyadenylation signal of the polyhedrin gene. The 
inserted genes are flanked on both sides by viral sequences for cell-mediated homologous 



WO 00/09148 PCT/US99/18054 

-59- 

recombination with wild-type viral DNA to generate a viable virus that express the cloned 
VEGF-3 polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such as 
pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, as long 
as the construct provides appropriately located signals for transcription, translation, 
secretion and the like, including a signal peptide and an in-frame AUG as required. Such 
vectors are described, for instance, in Luckow et al., Virology 170:31-39 (1989). 

Specifically, the VEGF-3 cDNA sequence contained in the deposited clone, 
including the AUG initiation codon and any naturally associated leader sequence, is 
amplified using the PCR protocol described in Example 1 . If the naturally occurring signal 
sequence is used to produce the secreted protein, the pA2 vector does not need a second 
signal peptide. Alternatively, the vector can be modified (pA2 GP) to include a 
baculovirus leader sequence, using the standard methods described in Summers et al., "A 
Manual of Methods for Baculovirus Vectors and Insect Cell Culture Procedures," Texas 
Agricultural Experimental Station Bulletin No. 1555 (1987). 

More specifically, the cDNA sequence encoding the full length VEGF-3 protein 
in the deposited clone, including the AUG initiation codon and the naturally associated 
leader sequence shown in SEQ ID NO: 1, is amplified using PCR oligonucleotide primers 
corresponding to the 5" and 3" sequences of the gene. The 5' primer has the sequence 5' 
GCA TGG ATC CCA GCC TGA TGC CCC TGG CC (SEQ ID NO:7) and contains a 
BamHl restriction enzyme site and nucleotide sequence complementary to the 5' sequence 
of VEGF3. 

The 3" primer has the sequence 5' GCA TTC TAG ACC CTG CTG AGT CTG 
AAA AGC 3' (SEQ ID NO:8) and contains the cleavage site for the restriction enzyme 
Xbal and nucleotides complementary to the 3' sequence of VEGF3. 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested 
with appropriate restriction enzymes and again purified on a 1% agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and optionally, 
can be dephosphorylated using calf intestinal phosphatase, using routine procedures known 
in the art. The DNA is then isolated from a 1 % agarose gel using a commercially available 
kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 
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The fragment and the dephosphorylated plasmid are ligated together with T4 DNA 
ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene 
Cloning Systems, La Jolla, CA) cells are transformed with the ligation mixture and spread 
on culture plates. Bacteria containing the plasmid are identified by digesting DNA from 
individual colonies and analyzing the digestion product by gel electrophoresis. The 
sequence of the cloned fragment is confirmed by DNA sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 ug 
of a commercially available linearized baculovirus DNA ("BaculoGold™ baculovirus 
DNA", Pharmingen, San Diego, CA), using the lipofection method described by Feigner 
et ai, Proc. Natl. Acad. Sci. USA $4:7413-7417 (1987). One ug of BaculoGold* virus 
DNA and 5 fig of the plasmid are mixed in a sterile well of a microtiter plate containing 
50 pi of serum-free Grace's medium (Life Technologies Inc., Gaithersburg, MD). 
Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are added, mixed and incubated 
for 15 minutes at room temperature. Then the transfection mixture is added drop-wise to 
Sf9 insect cells (ATCC CRL 1711) seeded in a 35 mm tissue culture plate with 1 ml 
Grace's medium without serum. The plate is then incubated for 5 hours at 27 °C. The 
transfection solution is then removed from the plate and 1 ml of Grace's insect medium 
supplemented with 10% fetal calf serum is added. Cultivation is then continued at 27°C 
for four days. 

After four days the supernatant is collected and a plaque assay is performed, as 
described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of a 
"plaque assay" of this type can also be found in the user's guide for insect cell culture and 
baculovirology distributed by Life Technologies Inc., Gaithersburg, page 9-10.) After 
appropriate incubation, blue stained plaques are picked with the tip of a micropipettor (e.g., 
Eppendorf). The agar containing the recombinant viruses is then resuspended in a 
microcentrifuge tube containing 200 ul of Grace's medium and the suspension containing 
the recombinant baculovirus is used to infect Sf9 cells seeded in 35 mm dishes. Four days 
later the supernatants of these culture dishes are harvested and then they are stored at 4°C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's medium 
supplemented with 10% heat-inactivated FBS. The cells are infected with the recombinant 
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baculovirus containing the polynucleotide at a multiplicity of infection ("MOI") of about 
2. If radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced 
with SF900 n medium minus methionine and cysteine (available from Life Technologies 
Inc., Rockville, MD). After 42 hours, 5 uCi of 35 S-methionine and 5 uCi 35 S-cysteine 
(available from Amersham) are added. The cells are further incubated for 16 hours and 
then are harvested by centrifugation. The proteins in the supernatant as well as the 
intracellular proteins are analyzed by SDS-PAGE followed by autoradiography (if 
radiolabeled). Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the produced 
VEGF-3 protein. 

Example 8: Expression of VEGF-3 in Mammalian Cells 

VEGF-3 polypeptide can be expressed in a mammalian cell. A typical mammalian 
expression vector contains a promoter element, which mediates the initiation of 
transcription of mRN A, a protein coding sequence, and signals required for the termination 
of transcription and polyadenylation of the transcript. Additional elements include 
enhancers, Kozak sequences and intervening sequences flanked by donor and acceptor sites 
for RNA splicing. Highly efficient transcription is achieved with the early and late 
promoters from SV40, the long terminal repeats (LTRs) from Retroviruses, e.g., RSV, 
HTLVI, HIVI and the early promoter of the cytomegalovirus (CMV). However, cellular 
elements can also be used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, for 
example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, 
and pCMVSport 3.0. MammaJian host cells that could be used include, human Hela, 293, 
H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, Cos 7 and CV1, quail QC1-3 
cells, mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, VEGF-3 polypeptide can be expressed in stable cell lines containing 
the VEGF-3 polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification and 
isolation of the transfected cells. 
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The transfected VEGF-3 gene can also be amplified to express large amounts of 
the encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of interest 
(See, e. g ., Alt, F. W. et al, J. Biol. Chem. 253: 1357-1370 (1978); Hamlin, J. L. and Ma, 
C Biochem. et Biophys. Acta 7097:107-143 (1990); Page, M. J. and Sydenham M A 
Biotechnology 9:64-6* (Ml).) Another useful selection marker is the enzyme glutamine' 
synthase (GS) (Murphy et al., Biochem J. 227:277-279 (1991); Bebbington et al. 
Biotechnology 70:169-175 (1992). Using these markers, the mammalian cells are grown 
in selective medium and the cells with the highest resistance are selected. These cell lines 
contain the amplified gene(s) integrated into a chromosome. Chinese hamster ovary 
(CHO) and NSO cells are often used for the production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146) the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et al 
Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer(Boshart e r a /.,C,//^:521-530(1985).) Multiple cloning sites, e.g., with 
the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the cloning of 
VEGF-3. The vectors also contain the 3' intron, the polyadenylation and termination signal 
of the rat preproinsulin gene, and the mouse DHFR gene under control of the S V40 early 
promoter. Specifically, the plasmid pC6, for example, is digested with appropriate 
restncnon enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

VEGF-3 polynucleotide is amplified according to the protocol outlined in Example 
1 • If the naturally occurring signal sequence is used to produce the secreted protein the 
vector does not need a second signal peptide. Alternatively, if the naturally occurring 
s.gnal sequence is not used, the vector can be modified to include a heterologous signal 
sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO ,01 Inc., U Jolla, C). The fragment then is digested 
w.th appropnate restriction enzymes and again purified on a 1 % agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
punfiedona 1 % agarose gel. The isolated fragment and the dephosphorylated vector are 
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then ligated with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then transformed 
and bacteria are identified that contain the fragment inserted into plasmid pC6 using, for 
instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 
Five ug of the expression plasmid pC6 is cotransfected with 0.5 ug of the plasmid pSVneo 
using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant 
selectable marker, the neo gene from Tn5 encoding an enzyme that confers resistance to 
a group of antibiotics including G418. The cells are seeded in alpha minus MEM 
supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and seeded in 
hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with 1 0, 
25,or50ng/mlofmetothrexateplus 1 mg/ml G418. After about 10- 14 days single clones 
are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different 
concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones 
growing at the highest concentrations of methotrexate are then transferred to new 6-well 
plates containing even higher concentrations of methotrexate ( 1 uM, 2 uM, 5 uM, 1 0 mM, 
20 mM). The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of VEGF-3 is analyzed, for instance, by 
SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Construction of N-Terminal and/or C-Terminal Deletion Mutants 

The following general approach may be used to clone a N-terminal or C-terminal 
deletion VEGF-3 deletion mutant. Generally, two oligonucleotide primers of about 15-25 
nucleotides are derived from the desired 5' and 3' positions of a polynucleotide of SEQ ID 
NO: 1 . The 5' and 3' positions of the primers are determined based on the desired VEGF-3 
polynucleotide fragment. An initiation and stop codon are added to the 5' and 3' primers 
respectively, if necessary, to express the VEGF-3 polypeptide fragment encoded by the 
polynucleotide fragment. Preferred VEGF-3 polynucleotide fragments are those encoding 
the N-terminal and C-terminal deletion mutants disclosed above in the "Polynucleotide and 
Polypeptide Fragments" section of the Specification. 

Additional nucleotides containing restriction sites to facilitate cloning of the 
VEGF-3 polynucleotide fragment in a desired vector may also be added to the 5' and 3" 
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primer sequences. The VEGF-3 polynucleotide fragment is amplified from genomic DN A 
or from the deposited cDNA clone using the appropriate PCR oligonucleotide primers and 
conditions discussed herein or known in the art. The VEGF-3 polypeptide fragments 
encoded by the VEGF-3 polynucleotide fragments of the present invention may be 
expressed and purified in the same general manner as the full length polypeptides, although 
routine modifications may be necessary due to the differences in chemical and physical 
properties between a particular fragment and full length polypeptide. 

As a means of exemplifying but not limiting the present invention, the 
polynucleotide encoding the VEGF-3 polypeptide fragment V-35 to A-131 is amplified 
and cloned as follows: A 5' primer is generated comprising a restriction enzyme site 
followed by an initiation codon in frame with the polynucleotide sequence encoding the 
N-terminal portion of the polypeptide fragment beginning with V-35. A complementary 
3' primer is generated comprising a restriction enzyme site followed by a stop codon in 
frame with the polynucleotide sequence encoding C-terminal portion of the VEGF-3 
polypeptide fragment ending with A-131. 

The amplified polynucleotide fragment and the expression vector are digested with 
restriction enzymes which recognize the sites in the primers. The digested polynucleotides 
are then ligated together. The VEGF-3 polynucleotide fragment is inserted into the 
restricted expression vector, preferably in a manner which places the VEGF-3 polypeptide 
fragment coding region downstream from the promoter. The ligation mixture is 
transformed into competent E. coli cells using standard procedures and as described in the 
Examples herein. Plasmid DNA is isolated from resistant colonies and the identity of the 
cloned DNA confirmed by restriction analysis, PCR and DNA sequencing. 



Example 10: Protein Fusions of VEGF-3 



VEGF-3 polypeptides are preferably fused to other proteins. These fusion proteins 
can be used for a variety of applications. For example, fusion of VEGF-3 polypeptides to 
His-tag, HA-tag, protein A, IgG domains, and maltose binding protein facilitates 
purification. (See Example 5; see also EP A 394,827; Traunecker et al , Nature 331 :84-86 
(1988).) Similarly, fusion to IgG-1 , IgG-3, and albumin increases the halflife time in vivo. 
Nuclear localization signals fused to VEGF-3 polypeptides can target the protein to a 
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specific subcellular localization, while covalent heterodimer or homodimers can increase 
or decrease the activity of a fusion protein. Fusion proteins can also create chimeric 
molecules having more than one function. Finally, fusion proteins can increase solubility 
and/or stability of the fused protein compared to the non-fused protein. All of the types 
of fusion proteins described above can be made by modifying the following protocol, 
which outlines the fusion of a polypeptide to an IgG molecule, or the protocol described 
in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using 
primers that span the 5' and 3' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an 
expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion can be 
ligated into the BamHI cloning site. Note that the 3' BamHI site should be destroyed. 
Next, the vector containing the human Fc portion is re-restricted with BamHI, linearizing 
the vector, and VEGF-3 polynucleotide, isolated by the PCR protocol described in 
Example 1, is ligated into this BamHI site. Note that the polynucleotide is cloned without 
a stop codon, otherwise a fusion protein will not be produced. 

If the naturally occurring signal sequence is used to produce the secreted protein, 
pC4 does not need a second signal peptide. Alternatively, if the naturally occurring signal 
sequence is not used, the vector can be modified to include a heterologous signal sequence. 
(See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCC 
CAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACC 
CAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGT 
GGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACG 
GCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC 
AGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG 
AATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAACCCCC 
ATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGT 
GTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCT 
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GACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGTGGAGTGGGA 

GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGG 

ACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCA 

GGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGC 

ACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGTGC 
GACGGCCGCGACTCTAGAGGAT (SEQ ID NO:9) 

Example 11: Production of an Antibody 

The antibodies of the present invention can be prepared by a variety of methods. 
(See, Current Protocols, Chapter 2.) For example, cells expressing VEGF-3 is 
administered to an animal to induce the production of sera containing polyclonal 
antibodies. In a preferred method, a preparation of VEGF-3 protein is prepared and 
purified to render it substantially free of natural contaminants. Such a preparation is then 
introduced into an animal in order to produce polyclonal antisera of greater specific 
activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 256:495 

(1975) ; Kohler era/., Eur. J. Immunol. 6:51 1 (1976); Kohler et al, Eur. J. Immunol. 6:292 

(1976) ; Hammerling etal, in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981).) In general, such procedures involve immunizing an animal 
(preferably a mouse) with VEGF-3 polypeptide or, more preferably, with a secreted 
VEGF-3 polypeptide-expressing cell. Such cells may be cultured in any suitable tissue 
culture medium; however, it is preferable to culture cells in Earle's modified Eagle's 
medium supplemented with 10% fetal bovine serum (inactivated at about 56°C), and 
supplemented with about 10 g/1 of nonessential amino acids, about 1,000 U/ml of 
penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable myeloma cell line may be employed in accordance with the present 
invention; however, it is preferable to employ the parent myeloma cell line (SP20), 
available from the ATCC. After fusion, the resulting hybridoma cells are selectively 
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maintained in HAT medium, and then cloned by limiting dilution as described by Wands 
et al {Gastroenterology 50:225-232 (198 1 ).) The hybridoma cells obtained through such 
a selection are then assayed to identify clones which secrete antibodies capable of binding 
the VEGF-3 polypeptide. 

Alternatively, additional antibodies capable of binding to VEGF-3 polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method makes 
use of the fact that antibodies are themselves antigens, and therefore, it is possible to obtain 
an antibody which binds to a second antibody. In accordance with this method, protein 
specific antibodies are used to immunize an animal, preferably a mouse. The splenocytes 
of such an animal are then used to produce hybridoma cells, and the hybridoma cells are 
screened to identify clones which produce an antibody whose ability to bind to the VEGF-3 
protein-specific antibody can be blocked by VEGF-3. Such antibodies comprise 
anti-idiotypic antibodies to the VEGF-3 protein-specific antibody and can be used to 
immunize an animal to induce formation of further VEGF-3 protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the antibodies of 
the present invention may be used according to the methods disclosed herein. Such 
fragments are typically produced by proteolytic cleavage, using enzymes such as papain 
(to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). Alternatively, 
secreted VEGF-3 protein-binding fragments can be produced through the application of 
recombinant DNA technology or through synthetic chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use "humanized" 
chimeric monoclonal antibodies. Such antibodies can be produced using genetic constructs 
derived from hybridoma cells producing the monoclonal antibodies described above. 
Methods for producing chimeric antibodies are known in the art. (See, for review, 
Morrison, Science 229: 1202 (1985); Oi et al.,BioTechniques 4:214 (1986); Cabilly et al, 
U.S. Patent No. 4,816,567; Taniguchi et al, EP 171496; Morrison et al., EP 173494; 
Neuberger et al., WO 8601533; Robinson et al., WO 8702671 ; Boulianne et al.. Nature 
312:643 (1984); Neuberger et al. Nature 314:26% (1985).) 
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Example 12: Production OfVEGF-3 Protein For High-Throughput Screening Assays 

The following protocol produces a supernatant containing VEGF-3 polypeptide to 
be tested. This supernatant can then be used in the Screening Assays described in 
Examples 14-21. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(lmg/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for a 
working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates) and 
incubate at RT for 20 minutes. Be sure to distribute the solution over each well (note: a 
12-channel pipetter may be used with tips on every other channel). Aspirate off the 
Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS 
should remain in the well until just prior to plating the cells and plates may be poly-lysine 
coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
(12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
( 1 8324-0 1 2 Gibco/BRL) and 5ml Optimem I (3 1985070 Gibco/BRL)/96-well plate. With 
a small volume multi-channel pipetter, aliquot approximately 2ug of an expression vector 
containing a polynucleotide insert, produced by the methods described in Examples 8-10, 
into an appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, 
add 50ul of the Lipofectamine/Optimem I mixture to each well. Pipette up and down 
gently to mix. Incubate at RT 15-45 minutes. After about 20 minutes, use a multi-channel 
pipetter to add 150ul Optimem I to each well. As a control, one plate of vector DNA 
lacking an insert should be transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too much 
time on PBS. First, person A aspirates off the media from four 24-well plates of cells, and 
then person B rinses each well with .5- lml PBS. Person A then aspirates off PBS rinse, 
and person B, using a 12-channel pipetter with tips on every other channel, adds the 200ul 
of DNA/Lipofectamine/Optimem I complex to the odd wells first, then to the even wells, 
to each row on the 24-well plates. Incubate at 37°C for 6 hours. 
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While cells are incubating, prepare appropriate media, either 1%BSA in DMEM 
with lx penstrep, or HGS CHO-5 media (116.6 mg/L of CaCl 2 (anhyd); 0.00130 mg/L 
CuS0 4 -5H 2 0; 0.050 mg/L of Fe(N0 3 ),-9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 31 1.80 mg/L 
of Kcl; 28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl; 2400.0 mg/L 
of NaHCO,; 62.50 mg/L of NaH 2 P0 4 -H 2 0; 71.02 mg/L of Na 2 HP0 4 ; 0.4320 mg/L of 
ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid; 1 .022 mg/L of Cholesterol; .070 mg/L of 
DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic 
Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric 
Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of Pluronic F-68; 0.010 mg/L of Stearic 
Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 
147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml of L-Asparagine-HjO; 6.65 mg/ml of 
L-Aspartic Acid; 29.56 mg/ml of L-Cystine-2HCL-H 2 0; 3 1 .29 mg/ml of L-Cystine-2HCL; 
7.35 mg/ml of L-Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 
52.48 mg/ml of L-Histidine-HCL-H 2 ©; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of 
L-Leucine; 163.75 mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml 
of L-Phenylalainine; 40.0 mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of 
L-Threonine; 19.22 mg/ml of L-Tryptophan; 91 .79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 
99.65 mg/ml of L- Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1 .78 
mg/L of Choline Chloride; 4.65 mg/L of Folic Acid; 1 5.60 mg/L of i-Inositol; 3.02 mg/L 
of Niacinamide; 3.00 mg/Lof Pyridoxal HCL; 0.03 1 mg/L of Pyridoxine HCL; 0.3 19 mg/L 
of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of 
Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na Hypoxanthine; 0.105 mg/L of 
Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 
0.0067 mg/L of Sodium Selenite; 20uM of Ethanolamine; 0.122 mg/L of Ferric Citrate; 
41.70 mg/L of Methyl-B-Cyclodextrin complexed with Linoleic Acid; 33.33 mg/L of 
Methyl-B-Cyclodextrin complexed with Oleic Acid; 10 mg/L of Methyl-B-Cyclodextrin 
complexed with Retinal Acetate. Adjust osmolarity to 327 mOsm) with 2mm glutamine 
and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L DMEM for a 10% BSA 
stock solution). Filter the media and collect 50 ul for endotoxin assay in 15ml polystyrene 
conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end of the 
incubation period. Person A aspirates off the transfection media, while person B adds 
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1 .5ml appropriate media to each well. Incubate at 37°C for 45 or 72 hours depending on 
the media used: 1 %BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300 ul multichannel pipetter, aliquot 600ul in one 1ml deep 
well plate and the remaining supernatant into a 2ml deep well. The supernatants from each 
well can then be used in the assays described in Examples 14-21. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the VEGF-3 
polypeptide directly (e.g., as asecreted protein) or by VEGF-3 inducing expression of other 
proteins, which are then secreted into the supernatant. Thus, the invention further provides 
a method of identifying the protein in the supernatant characterized by an activity in a 
particular assay. 



Example 13: Construction of GAS Reporter Construct 



One signal transduction pathway involved in the differentiation and proliferation 
of cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway 
bind to gamma activation site "GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these 
elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors called 
Signal Transducers and Activators of Transcription, or "STATs." There are six members 
of the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as 
response to EFN-alpha is widespread). Stat4 is more restricted and is not in many cell types 
though it has been found in T helper class I, cells after treatment with IL-12. Stat5 was 
originally called mammary growth factor, but has been found at higher concentrations in 
other cells including myeloid cells. It can be activated in tissue culture cells by many 
cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") family. 
Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, Jakl, Jak2, 
and Jak3. These kinases display significant sequence similarity and are generally 
catalytically inactive in resting cells. 
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The Jaks are activated by a wide range of receptors summarized in the Table below. 
(Adapted from review by Schidlerand Darnell, Ann. Rev, Biochem. 64:621-51 (1995).) A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 
1 includes receptors for IL-2, DL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL-12, IL-15, Epo, PRL, 
GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, 
IFN-g, and IL-10. The Class 1 receptors share a conserved cysteine motif (a set of four 
conserved cysteines and one tryptophan) and a WSXWS motif (a membrane proxial region 
encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO: 10)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 
STATs, which then translocate and bind to GAS elements. This entire process is 
encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 
GAS or the ISRE element, can be used to indicate proteins involved in the proliferation 
and differentiation of cells. For example, growth factors and cytokines are known to 
activate the Jaks-STATs pathway. (See Table 1 below.) Thus, by using GAS elements 
linked to reporter molecules, activators of the Jaks-STATs pathway can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in the 
Biological Assays described in Examples 14-15, a PCR based strategy is employed to 
generate a GAS-S V40 promoter sequence. The 5' primer contains four tandem copies of the 
GAS binding site found in the IRF1 promoter and previously demonstrated to bind STATs 
upon induction with a range of cytokines (Rothman et aL, Immunity 7:457-468 (1994).), 
although other GAS or ISRE elements can be used instead. The 5' primer also contains 1 8bp 
of sequence complementary to the SV40 early promoter sequence and is flanked with an 
Xhol site. The sequence of the 5' primer is: 

5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGA 
AATGATTTCCCCGAAATATCTGCC ATCTCA ATTAG: 3 ' (SEQ ID NO: 1 1) 

The downstream primer is complementary to the SV40 promoter and is flanked with 
a Hind m site: S^GCGGCAAGCTTTTTGCAAAGCCTAGGC^' (SEQ ID NO: 12) 

PCR amplification is performed using the SV40 promoter template present in the 
B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is digested 
with Xhol/Hind m and subcloned into BLSK2-. (Stratagene.) Sequencing with forward and 
reverse primers confirms that the insert contains the following sequence: 
5:CTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAATG 
ATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGGCCC 
TAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCC 
CATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTC 

TGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGC 
AAA AAGCTT :3' (SEQ ID NO: 13) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted alkaline 
phosphatase, or "SEAP." Clearly, however, any reporter molecule can be instead of SEAP, 
in this or in any of the other Examples. Well known reporter molecules that can be used 
instead of SEAP include chloramphenicol acetyltransferase (CAT), luciferase, alkaline 
phosphatase, B-galactosidase, green fluorescent protein (GFP), or any protein detectable by 
an antibody. 

The above sequence confirmed synthetic GAS-S V40 promoter element is subcloned 
into the pSEAP-Promoter vector obtained from Clontech using Hindm and Xhol, effectively 
replacing the SV40 promoter with the amplified GAS:SV40 promoter element, to create the 
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GAS-SEAP vector. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS-SEAP 
reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using Sail and 
NotI, and inserted into a backbone vector containing the neomycin resistance gene, such as 
pGFP-1 (Clontech), using these restriction sites in the multiple cloning site, to create the 
GAS-SEAP/Neo vector. Once this vector is transfected into mammalian cells, this vector 
can then be used as a reporter molecule for GAS binding as described in Examples 14-15. 

Other constructs can be made using the above description and replacing GAS with 
a different promoter sequence. For example, construction of reporter molecules containing 
NFK-B and EGR promoter sequences are described in Examples 1 6 and 1 7. However, many 
other promoters can be substituted using the protocols described in these Examples. For 
instance, SRE, JL-2, NFAT, or Osteocalcin promoters can be substituted, alone or in 
combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, I1-2/NFAT, or NF-KB/GAS). 
Similarly, other cell lines can be used to test reporter construct activity, such as HELA 
(epithelial), HUVEC (endothelial), Reh (B-cell), Saos-2 (osteoblast), HUVAC (aortic), or 
Cardiomyocyte. 

Example 14: High-Throughput Screening Assay for T-ceU Activity 

The following protocol is used to assess T-cell activity of VEGF-3 by determining 
whether VEGF-3 supernatant proliferates and/or differentiates T-cells. T-cell activity is 
assessed using the GAS/SEAP/Neo construct produced in Example 13. Thus, factors that 
increase SEAP activity indicate the ability to activate the Jaks-STATS signal transduction 
pathway. The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB-152), 
although Molt-3 cells (ATCC Accession No. CRL- 1 552) and Molt-4 cells (ATCC Accession 
No. CRL- 1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Th 1 helper cells. In order to generate stable 
cell lines, approximately 2 million Jurkat cells are transfected with the GAS-SEAP/neo 
vector using DMRJE-C (Life Technologies)(transfection procedure described below). The 
transfected cells are seeded to a density of approximately 20,000 cells per well and 
transfectants resistant to 1 mg/ml genticin selected. Resistant colonies are expanded and 
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then tested for their response to increasing concentrations of interferon gamma. The dose 
response of a selected clone is demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells containing 
200 ul of cells. Thus, it is either scaled up, or performed in multiple to generate sufficient 
cells for multiple 96 well plates. Jurkat cells are maintained in RPMI + 10% serum with 
l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life Technologies) with 10 ug of plasmid 
DNA in a T25 flask. Add 2.5 ml OPTI-MEM containing 50 ul of DMRE-C and incubate 
at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 pertransfection), and resuspend in OPTI-MEM to a final concentration 
of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 flask and incubate at 
37°C for 6 hrs. After the incubation, add 10 ml of RPMI + 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% serum, 
1 mg/ml Genticin, and 1% Peri-Strep. These cells are treated with supernatants containing 
VEGF-3 polypeptides or VEGF-3 induced polypeptides as produced by the protocol 
described in Example 12. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The exact 
number of cells required will depend on the number of supernatants being screened. For one 
96 well plate, approximately 10 million cells (for 10 plates, 100 million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells into a 
96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 200 ul of cells 
into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 1 2 channel 
pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) is added to 
wells H9, H10, and HI 1 to serve as additional positive controls for the assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed in an 
incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul samples from each 
well are then transferred to an opaque 96 well plate using a 12 channel pipette. The opaque 
plates should be covered (using sellophene covers) and stored at -20 °C until SEAP assays 
are performed according to Example 18. The plates containing the remaining treated cells 
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are placed at 4°C and serve as a source of material for repeating the assay on a specific well 
if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is known to 
activate Jurkat T cells. Over 30 fold induction is typically observed in the positive control 
wells. 

Example 15: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity of VEGF-3 by determining 
whether VEGF-3 proliferates and/or differentiates myeloid cells. Myeloid cell activity is 
assessed using the GAS/SEAP/Neo construct produced in Example 13. Thus, factors that 
increase SEAP activity indicate the ability to activate the Jaks-STATS signal transduction 
pathway. The myeloid cell used in this assay is U937, a pre-monocyte cell line, although 
TF-1, HL60, or KG 1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct produced in 
Example 13, a DEAE-Dextran method (Kharbanda et. al. Cell Growth & Differentiation 
5:259-265 (1994)) is used. First, harvest 2x 10e 7 U937 cells and wash with PBS. The U937 
cells are usually grown in RPMI 1640 medium containing 10% heat-inactivated fetal bovine 
serum (FBS) supplemented with 100 units/ml penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 0.5 
mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM KC1, 375 
uM Na 2 HP0 4 .7H 2 0, 1 mM MgCl 2 , and 675 uM CaCl 2 . Incubate at 37°C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then resuspend 
in 10 ml complete medium and incubate at 37 °C for 36 nr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 ug/ml 
G4 1 8. The G4 1 8-free medium is used for routine growth but every one to two months, the 
cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting lx 10 8 cells (this is enough for ten 96-well plates 
assay) and wash with PBS. Suspend the cells in 200 ml above described growth medium, 
with a final density of 5x10 s cells/ml. Plate 200 ul cells per well in the 96-well plate (or 
1x10 s cells/well). 
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Add 50 ul of the supernatant prepared by the protocol described in Example 12. 
Incubate at 37°C for 48 to 72 nr. As a positive control, 100 Unit/ml interferon gamma can 
be used which is known to activate U937 cells. Over 30 fold induction is typically observed 
in the positive control wells. SEAP assay the supernatant according to the protocol 
described in Example 18. 



Example 16: High-Throughput Screening Assay Identifying Neuronal Activity 

When cells undergo differentiation and proliferation, a group of genes are activated 
through many different signal transduction pathways. One of these genes, EGR1 (early 
growth response gene 1), is induced in various tissues and cell types upon activation. The 
promoter of EGR1 is responsible for such induction. Using the EGR 1 promoter linked to 
reporter molecules, activation of cells can be assessed by VEGF-3. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 cell 
lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl phorbol 
acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). The EGR1 gene 
expression is activated during this treatment. Thus, by stably transfecting PC 12 cells with 
a construct containing an EGR promoter linked to SEAP reporter, activation of PC 12 cells 
by VEGF-3 can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following protocol. The 
EGR-1 promoter sequence (-633 to +l)(Sakamoto K. et al. Oncogene 6:867-871 (1991)) 
can be PCR amplified from human genomic DNA using the following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO: 14) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3• (SEQ ID NO: 15) 

Using the GAS : SEAP/Neo vector produced in Example 1 3 , EGR 1 amplified product 
can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector using restriction 
enzymes Xhol/Hindm, removing the GAS/SV40 stuffer. Restrict the EGR1 amplified 
product with these same enzymes. Ligate the vector and the EGR1 promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-115) in 30% ethanol (filter 
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sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and allowed 
to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) containing 
10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat-inactivated fetal 
bovine serum (FBS) supplemented with 100 units/ml penicillin and 100 ug/ml streptomycin 
on a precoated 10 cm tissue culture dish. One to four split is done every three to four days. 
Cells are removed from the plates by scraping and resuspended with pipetting up and down 
for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 1 2 using the Lipofectamine protocol 
described in Example 12. EGR-SEAP/PC12 stable cells are obtained by growing the cells 
in 300 ug/ml G4 1 8. The G4 1 8-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 300 ug/ml G418 for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% confluent 
is screened by removing the old medium. Wash the cells once with PBS (Phosphate 
buffered saline). Then starve the cells in low serum medium (RPMI-1640 containing 1% 
horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape off the 
cells from the plate, suspend the cells well in 2 ml low serum medium. Count the cell 
number and add more low serum medium to reach final cell density as 5x10 s cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 1 x 1 0 s 
cells/well). Add 50 ul supernatant produced by Example 12, 37°C for 48 to 72 hr. As a 
positive control, a growth factor known to activate PC 12 cells through EGR can be used, 
such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold induction of SEAP is 
typically seen in the positive control wells. SEAP assay the supernatant according to 
Example 18. 

Example 17: High-Throughput Screening Assay for T-cell Activity 

NF-kB (Nuclear Factor kB) is a transcription factor activated by a wide variety of 
agents including the inflammatory cytokines IL-1 and TNF, CD30 and CD40, 
lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, and by 
expression of certain viral gene products. As a transcription factor, NF-kB regulates the 
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expression of genes involved in immune cell activation, control of apoptosis (NF- kB 
appears to shield cells from apoptosis), B and T-cell development, anti-viral and 
antimicrobial responses, and multiple stress responses. In non-stimulated conditions, 
NF- kB is retained in the cytoplasm with I-kB (Inhibitor kB). However, upon stimulation, 
I- kB is phosphorylated and degraded, causing NF- kB to shuttle to the nucleus, thereby 
activating transcription of target genes. Target genes activated by NF- kB include IL-2, IL-6, 
GM-CSF, ICAM-1 and class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter constructs 
utilizing the NF-kB promoter element are used to screen the supernatants produced in 
Example 12. Activators or inhibitors of NF-kB would be useful in treating diseases. For 
example, inhibitors of NF-kB could be used to treat those diseases related to the acute or 
chronic activation of NF-kB, such as rheumatoid arthritis. 

To construct a vector containing the NF-kB promoter element, a PCR based strategy 
is employed. The upstream primer contains four tandem copies of the NFrkB binding site 
(GGGGACTTTCCC) (SEQ ID NO: 16), 18 bp of sequence complementary to the 5' end of 
the SV40 early promoter sequence, and is flanked with an Xhol site: 

5:GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTT 
TCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO: 17) 

The downstream primer is complementary to the 3' end of the SV40 promoter and 
is flanked with a Hind ID site: 

5 ' : GCGGC A AGCTTTTTGC A A AGCCTAGGC : 3 ' (SEQ ID NO: 12) 

PCR amplification is performed using the SV40 promoter template present in the 
pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is digested 
with Xhol and Hind m and subcloned into BLSIC2-. (Stratagene) Sequencing with the T7 
and T3 primers confirms the insert contains the following sequence: 
5 : CTCG AGGGG ACTTTCCCGGGG ACTTTCCGGGG ACTTTCCGGG ACTTTCC AT 
CTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCC 
CGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATT 
iiirriATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAA 

GTAGTGAGGAGG(nTTTTTGGAGGCCTAGGCTITTGCAAAAAGCrT:3' (SEQ ID 
NO: 18) 
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Next, replace the SV40 minimal promoter element present in the pSEAP2-promoter 
plasmid (Clontech) with this NF-kB/S V40 fragment using Xhol and Hindm. However, this 
vector does not contain a neomycin resistance gene, and therefore, is not preferred for 
mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-kB/S V40/SEAP cassette 
is removed from the above NF-kB/SEAP vector using restriction enzymes Sail and NotI, and 
inserted into a vector containing neomycin resistance. Particularly, the NF-kB/S V40/SEAP 
cassette was inserted into pGFP-1 (Clontech), replacing the GFP gene, after restricting 
pGFP-1 with Sail and NotI. 

Once NF-kB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are created and 
maintained according to the protocol described in Example 14. Similarly, the method for 
assaying supematants with these stable Jurkat T-cells is also described in Example 14. As 
a positive control, exogenous TNF alpha (0. 1 , 1 , 10 ng) is added to wells H9, H 10, and H 1 1 , 
with a 5-10 fold activation typically observed. 



Example 18: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 14-17, SEAP activity 
is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the following 
general procedure. The Tropix Phospho-light Kit supplies the Dilution, Assay, and Reaction 
Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x dilution 
buffer into Optiplates containing 35 pi of a supernatant. Seal the plates with a plastic sealer 
and incubate at 65 °C for 30 min. Separate the Optiplates to avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser and 
prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room temperature 5 
min. Empty the dispenser and prime with the Reaction Buffer (see the table below). Add 
50 ml Reaction Buffer and incubate at room temperature for 20 minutes. Since the intensity 
of the chemiluminescent signal is time dependent, and it takes about 10 minutes to read 5 
plates on luminometer, one should treat 5 plates at each time and start the second set 10 
minutes later. Read the relative light unit in the luminometer. Set H 12 as blank, and 

print the results. An increase in chemiluminescence indicates reporter activity. 
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Reaction Buffer Formulation: ^ 
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10 


60 




11 


65 


^ 9S 


12 


70 


j.D 


13 


75 


^ 7S 


14 


80 


A 
H 


15 


85 


A 7S 


16 


90 


*f. J 


17 


95 




18 


100 




19 


105 


5.25 


20 


110 


5 5 


21 


115 


5 75 


22 


120 


fx 


23 


125 


6.25 


24 


130 


6 5 


25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 



WO 00/09148 



PCT/US99/18054 



-82- 



12.5 

12.75 

13 



48 
49 
50 



250 
255 
260 



Example 1 9: High-Throughput Screening Assay Identifying Changes in Small Molecule 
Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane potential. 
These alterations can be measured in an assay to identify supernatants which bind to 
receptors of a particular cell. Although the following protocol describes an assay for 
calcium, this protocol can easily be modified to detect changes in potassium, sodium, pH, 
membrane potential, or any other small molecule which is detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to measure 
changes in fluorescent molecules (Molecular Probes) that bind small molecules. Clearly, 
any fluorescent molecule detecting a small molecule can be used instead of the calcium 
fluorescent molecule, fluo-3, used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star black 
96-well plate with clear bottom. The plate is incubated in a C0 2 incubator for 20 hours. 
The adherent cells are washed two times in Biotek washer with 200 ul of HBSS (Hank's 
Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-3 is made in 10% pluronic acid DMSO. To load 
the cells with fluo-3, 50 ul of 12 ug/ml fluo-3 is added to each well. The plate is incubated 
at 37°C in a C0 2 incubator for 60 min. The plate is washed four times in the Biotek washer 
with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x 10 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml fluo-3 
solution in 10% pluronic acid DMSO is added to each ml of cell suspension. The tube is 
then placed in a 37°C water bath for 30-60 min. The cells are washed twice with HBSS, 
resuspended to lxlO 6 cells/ml, and dispensed into a microplate, 100 ul/well. The plate is 
centrifuged at 1000 rpm for 5 min. The plate is then washed once in Denley Cell Wash with 
200 ul, followed by an aspiration step to 100 ul final volume. 
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For a non-cell based assay, each well contains a fluorescent molecule, such as fluo-3. 
The supernatant is added to the well, and a change in fluorescence is detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 second; 
(3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; and (6) Sample 
addition is 50 ul. Increased emission at 530 nm indicates an extracellular signaling event 
caused by the a molecule, either VEGF-3 or a molecule induced by VEGF-3, which has 
resulted in an increase in the intracellular Ca ++ concentration. 

Example 20: High-Throughput Screening Assay Identifying Tyrosine Kinase Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of transmembrane and 
cytoplasmic kinases. Within the Receptor Protein Tyrosine Kinase RPTK) group are 
receptors for a range of mitogenic and metabolic growth factors including the PDGF, FGF, 
EGF, NGF, HGF and Insulin receptor subfamilies. In addition there are a large family of 
RPTKs for which the corresponding ligand is unknown. Ligands for RPTKs include mainly 
secreted small proteins, but also membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor dimerization, 
resulting in transphosphorylation of the receptor subunits and activation of the cytoplasmic 
tyrosine kinases. The cytoplasmic tyrosine kinases include receptor associated tyrosine 
kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and non-receptor linked and cytosolic 
protein tyrosine kinases, such as the Jak family, members of which mediate signal 
transduction triggered by the cytokine superfamily of receptors (e.g., the Interleukins, 
Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine kinase 
activity, identifying whether VEGF-3 or a molecule induced by VEGF-3 is capable of 
activating tyrosine kinase signal transduction pathways is of interest. Therefore, the 
following protocol is designed to identify such molecules capable of activating the tyrosine 
kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 25,000 
cells per well in a 96 well Loprodyne Silent Screen Plates purchased from Nalge Nunc 
(Naperville, IL). The plates are sterilized with two 30 minute rinses with 100% ethanol, 
rinsed with water and dried overnight. Some plates are coated for 2 hr with 100 ml of cell 
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culture grade type I collagen (50 mg/ml), gelatin (2%) or polylysine (50 mg/ml), all of 
which can be purchased from Sigma Chemicals (St. Louis, MO) or 10% Matrigel purchased 
from Becton Dickinson (Bedford,MA), or calf serum, rinsed with PBS and stored at 4°C. 
Cell growth on these plates is assayed by seeding 5,000 cells/well in growth medium and 
indirect quantitation of cell number through use of alamarBlue as described by the 
manufacturer Alamar Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers 
#307 1 from Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A43 1 cells are seeded onto the nylon membranes of Loprodyne 
plates (20,000/200ml/well) and cultured overnight in complete medium. Cells are quiesced 
by incubation in serum-free basal medium for 24 hr. After 5-20 minutes treatment with EGF 
(60ng/ml) or 50 ul of the supernatant produced in Example 12, the medium was removed 
and 100 ml of extraction buffer ((20 raM HEPES pH 7.5, 0. 15 M NaCl, 1% Triton X-100, 
0.1% SDS, 2 mM Na 3 V0 4 , 2 mM Na 4 P 2 0 7 and a cocktail of protease inhibitors (# 
1 836 1 70) obtained from Boeheringer Mannheim (Indianapolis, IN) is added to each well and 
the plate is shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane bottoms 
of each well using house vacuum. Extracts are collected in a 96-well catch/assay plate in 
the bottom of the vacuum manifold and immediately placed on ice. To obtain extracts 
clarified by centrifugation, the content of each well, after detergent solubilization for 5 
minutes, is removed and centrifuged for 15 minutes at 4°C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by determining 
its ability to phosphorylate a tyrosine residue on a specific substrate (a biotinylated peptide). 
Biotinylated peptides that can be used for this purpose include PSK1 (corresponding to 
amino acids 6-20 of the cell division kinase cdc2-p34) and PSK2 (corresponding to amino 
acids 1-17 of gastrin). Both peptides are substrates for a range of tyrosine kinases and are 
available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in order. 
First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg 2+ (5mM ATP/50mM MgC 2 ), 
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then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, pH7.3, 40 mM 
beta-glycerophosphate, ImM EGTA, lOOmM MgCI 2 , 5 mM MnCl 2 , 0.5 mg/ml BSA), then 
5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the components gently and 
preincubate the reaction mix at 30°C for 2 min. Initial the reaction by adding lOul of the 
control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 120mm 
EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 °C for 20 min. This allows 
the streptavadin coated 96 well plate to associate with the biotinylated peptide. Wash the 
MTP module with 300ul/well of PBS four times. Next add 75 ul of anti-phospotyrosine 
antibody conjugated to horse radish peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and 
incubate at 37 °C for one hour. Wash the well as above. 

Next add 100 /zl of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the absorbance of 
the sample at 405 nm by using ELISA reader. The level of bound peroxidase activity is 
quantitated using an ELISA reader and reflects the level of tyrosine kinase activity. 

Example 21: High-Throughput Screening Assay Identifying Phosphorylation Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine kinase 
activity described in Example 20, an assay which detects activation (phosphorylation) of 
major intracellular signal transduction intermediates can also be used. For example, as 
described below one particular assay can detect tyrosine phosphorylation of the Erk-1 and 
Erk-2 kinases. However, phosphorylation of other molecules, such as Raf, JNK, p38 MAP, 
Map kinase kinase (MEK), MEK kinase, Src, Muscle specific kinase (MuSK), IRAK, Tec, 
and Janus, as well as any other phosphoserine, phosphotyrosine, or phosphothreonine 
molecule, can be detected by substituting these molecules for Erk-1 or Erk-2 in the 
following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA plate 
with 0.1ml of protein G (l^g/ml) for 2 hr at room temp, (RT). The plates are then rinsed 
with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G plates are then 
treated with 2 commercial monoclonal antibodies (lOOng/well) against Erk-1 and Erk-2 (1 
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hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, this step can easily be 
modified by substituting a monoclonal antibody detecting any of the above described 
molecules.) After 3-5 rinses with PBS, the plates are stored at 4°C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and cultured 
overnight in growth medium. The cells are then starved for 48 hr in basal medium (DMEM) 
and then treated with EGF (6ng/well) or 50 /J of the supernatants obtained in Example 12 
for 5-20 minutes. The cells are then solubilized and extracts filtered directly into the assay 
plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As a 
positive control, a commercial preparation of MAP kinase (lOng/well) is used in place of 
A431 extract. Plates are then treated with a commercial polyclonal (rabbit) antibody 
(lug/ml) which specifically recognizes the phosphorylated epitope of the Erk-1 and Erk-2 
kinases (1 hr at RT). This antibody is biotinylated by standard procedures. The bound 
polyclonal antibody is then quantitated by successive incubations with 
Europium-streptavidin and Europium fluorescence enhancing reagent in the Wallac DELFIA 
instrument (time-resolved fluorescence). An increased fluorescent signal over background 
indicates a phosphorylation by VEGF-3 or a molecule induced by VEGF-3. 

Example 22: Method of Determining Alterations in the VEGF-3 Gene 

RN A isolated from entire families or individual patients presenting with a phenotype 
of interest (such as a disease) is be isolated. cDNA is then generated from these RNA 
samples using protocols known in the art. (See, Sambrook.) The cDNA is then used as a 
template for PCR, employing primers surrounding regions of interest in SEQ ID NO:l. 
Suggested PCR conditions consist of 35 cycles at 95 °C for 30 seconds; 60-120 seconds at 
52-58°C; and 60-120 seconds at 70°C, using buffer solutions described in Sidransky, D. et 
ai, Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5" end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). The 
intron-exon borders of selected exons of VEGF-3 is also determined and genomic PCR 
products analyzed to confirm the results. PCR products harboring suspected mutations in 
VEGF-3 is then cloned and sequenced to validate the results of the direct sequencing. 
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PCR products of VEGF-3 are cloned into T-tailed vectors as described in Holton, 
T.A. and Graham, M.W., Nucleic Acids Research 79:1156 (1991) and sequenced with T7 
polymerase (United States Biochemical). Affected individuals are identified by mutations 
in VEGF-3 not present in unaffected individuals. 

Genomic rearrangements are also observed as a method of determining alterations 
in the VEGF-3 gene. Genomic clones isolated according to Example 2 are nick-translated 
with digoxigenindeoxy-uridine 5'- triphosphate (BoehringerManheim), and FISH performed 
as described in Johnson, Cg. et al , Methods Cell Biol. 55:73-99 ( 1 99 1 ). Hybridization with 
the labeled probe is carried out using a vast excess of human cot-1 DNA for specific 
hybridization to the VEGF-3 genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium 
iodide, producing a combination of C- and R-bands. Aligned images for precise mapping 
are obtained using a triple-band filter set (Chroma Technology, Brattleboro, VT) in 
combination with a cooled charge-coupled device camera (Photometries, Tucson, AZ) and 
variable excitation wavelength filters. (Johnson, Cv. etal, Genet. Anal Tech. Appl 8:75 
(1991).) Image collection, analysis and chromosomal fractional length measurements are 
performed using the ISee Graphical Program System. (Inovision Corporation, Durham, NC.) 
Chromosome alterations of the genomic region of VEGF-3 (hybridized by the probe) are 
identified as insertions, deletions, and translocations. These VEGF-3 alterations are used 
as a diagnostic marker for an associated disease. 

Example 23: Method of Detecting Abnormal Levels of VEGF-3 in a Biological Sample 

VEGF-3 polypeptides can be detected in a biological sample, and if an increased or 
decreased level of VEGF-3 is detected, this polypeptide is a marker for a particular 
phenotype. Methods of detection are numerous, and thus, it is understood that one skilled 
in the art can modify the following assay to fit their particular needs. 

For example, antibody-sandwich ELISAs are used to detect VEGF-3 in a sample, 
preferably a biological sample. Wells of a microtiter plate are coated with specific 
antibodies to VEGF-3, at a final concentration of 0.2 to 10 ug/ml. The antibodies are either 
monoclonal or polyclonal and are produced by the method described in Example 11. The 
wells are blocked so that non-specific binding of VEGF-3 to the well is reduced. 
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The coated wells are then incubated for > 2 hours at RT with a sample containing 
VEGF-3. Preferably, serial dilutions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled water to remove unbounded 
VEGF-3. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a concentration 
of 25-400 ng, is added and incubated for 2 hours at room temperature. The plates are again 
washed three times with deionized or distilled water to remove unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate 
(NPP) substrate solution to each well and incubate 1 hour at room temperature. Measure the 
reaction by a microtiter plate reader. Prepare a standard curve, using serial dilutions of a 
control sample, and plot VEGF-3 polypeptide concentration on the X-axis (log scale) and 
fluorescence or absorbance of the Y-axis (linear scale). Interpolate the concentration of the 
VEGF-3 in the sample using the standard curve. 

Example 24: Formulating a Polypeptide 

The VEGF-3 composition will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual patient 
(especially the side effects of treatment with the VEGF-3 polypeptide alone), the site of 
delivery, the method of administration, the scheduling of administration, and other factors 
known to practitioners. The "effective amount" for purposes herein is thus determined by 
such considerations. 

As a general proposition, the total pharmaceutical^ effective amount of VEGF-3 
administered parenterally per dose will be in the range of about 1 ug/kg/dayto lOmg/kg/day 
of patient body weight, although, as noted above, this will be subject to therapeutic 
discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most preferably for 
humans between about 0.01 and 1 mg/kg/day for the hormone. If given continuously, 
VEGF-3 is typically administered at a dose rate of about 1 ug/kg/hour to about 50 
ug/kg/hour, either by 1-4 injections per day or by continuous subcutaneous infusions, for 
example, using a mini-pump. An intravenous bag solution may also be employed. The 
length of treatment needed to observe changes and the interval following treatment for 
responses to occur appears to vary depending on the desired effect. 
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Pharmaceutical compositions containing VEGF-3 are administered orally, rectally, 
parenterally, intracistemally, intravaginally, intraperitoneal^, topically (as by powders, 
ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid filler, 
diluent, encapsulating material or formulation auxiliary of any type. The term "parenteral" 
as used herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intrasternal, subcutaneous and intraarticular injection and infusion. 

VEGF-3 is also suitably administered by sustained-release systems. Suitable 
examples of sustained-release compositions include semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules. Sustained-release matrices include 
polylactides (U.S. Pat. No. 3,773,919, EP 58,481), copolymers of L-glutamic acid and 
gamma-ethyl-L-glutamate (Sidman, U. et al y Biopolymers 22:547-556 (1983)), poly (2- 
hydroxyethyl methacrylate) (R. Langer et al , J. Biomed. Mater Res. 75:1 67-277 ( 1 98 1 ), and 
R. Langer, Chem. Tech. 72:98-105 (1982)), ethylene vinyl acetate (R. Langer et al) or 
poly-D-(-)-3-hydroxybutyric acid (EP 133,988). Sustained-release compositions also 
include liposomally entrapped VEGF-3 polypeptides. Liposomes containing the VEGF-3 
are prepared by methods known per se: DE 3,2 1 8, 1 2 1 ; Epstein et al , Proc. Natl Acad ScL 
USA 52:3688-3692 (1985); Hwang et al, Proc. Natl Acad. ScL USA 77:4030-4034 (1980); 
EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 
83-118008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the 
liposomes are of the small (about 200-800 Angstroms) unilamellar type in which the lipid 
content is greater than about 30 mol. percent cholesterol, the selected proportion being 
adjusted for the optimal secreted polypeptide therapy. 

For parenteral administration, in one embodiment, VEGF-3 is formulated generally 
by mixing it at the desired degree of purity, in a unit dosage injectable form (solution, 
suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e., one that is 
non-toxic to recipients at the dosages and concentrations employed and is compatible with 
other ingredients of the formulation. For example, the formulation preferably does not 
include oxidizing agents and other compounds that are known to be deleterious to 
polypeptides. 

Generally, the formulations are prepared by contacting VEGF-3 uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, 



WO 00/09148 PCT/US99/18054 

-90- 

the product is shaped into the desired formulation. Preferably the carrier is a parenteral 
carrier, more preferably a solution that is isotonic with the blood of the recipient. Examples 
of such carrier vehicles include water, saline, Ringer's solution, and dextrose solution. 
Non-aqueous vehicles such as fixed oils and ethyl oleate are also useful herein, as well as 
liposomes. 

The carrier suitably contains minor amounts of additives such as substances that 
enhance isotonicity and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 
polymers such as polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic 
acid, or arginine; monosaccharides, disaccharides, and other carbohydrates including 
cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; 
sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

VEGF-3 is typically formulated in such vehicles at a concentration of about 0.1 
mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be understood 
that the use of certain of the foregoing excipients, carriers, or stabilizers will result in the 
formation of polypeptide salts. 

VEGF-3 used for therapeutic administration can be sterile. Sterility is readily 
accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutic polypeptide compositions generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

VEGF-3 polypeptides ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized formulation 
for reconstitution. As an example of a lyophilized formulation, 10-ml vials are filled with 
5 ml of sterile-filtered 1% (w/v) aqueous VEGF-3 polypeptide solution, and the resulting 
mixture is lyophilized. The infusion solution is prepared by reconstituting the lyophilized 
VEGF-3 polypeptide using bacteriostatic Water-for-Injection. 
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The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the pharmaceutical compositions of 
the invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use or sale 
for human administration. In addition, VEGF-3 may be employed in conjunction with other 
therapeutic compounds. 

Example 25: Method of Treating Decreased Levels of VEGF-3 

The present invention relates to a method for treating an individual in need of a 
decreased level of VEGF-3 activity in the body comprising, administering to such an 
individual a composition comprising a therapeutically effective amount of VEGF-3 
antagonist. Preferred antagonists for use in the present invention are VEGF-3-specific 
antibodies. 

Moreover, it will be appreciated that conditions caused by a decrease in the standard 
or normal expression level of VEGF-3 in an individual can be treated by administering 
VEGF-3, preferably in the secreted form. Thus, the invention also provides a method of 
treatment of an individual in need of an increased level of VEGF-3 polypeptide comprising 
administering to such an individual a pharmaceutical composition comprising an amount of 
VEGF-3 to increase the activity level of VEGF-3 in such an individual. 

For example, a patient with decreased levels of VEGF-3 polypeptide receives a daily 
dose 0. 1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the polypeptide 
is in the secreted form. The exact details of the dosing scheme, based on administration and 
formulation, are provided in Example 24. 

Example 26: Method of Treating Increased Levels of VEGF-3 

The present invention also relates to a method for treating an individual in need of 
an increased level of VEGF-3 activity in the body comprising administering to such an 
individual a composition comprising a therapeutically effective amount of VEGF-3 or an 
agonist thereof. 
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Antisense technology is used to inhibit production of VEGF-3. This technology is 
one example of a method of decreasing levels of VEGF-3 polypeptide, preferably a secreted 
form, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of VEGF-3 is 
administered intravenously antisense polynucleotides at 0.5, 1 .0, 1 .5, 2.0 and 3.0 mg/kg day 
for 21 days. This treatment is repeated after a 7-day rest period if the treatment was well 
tolerated. The formulation of the antisense polynucleotide is provided in Example 24. 

Example 27: Method of Treatment Using Gene Therapy - Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of expressing 
VEGF-3 polypeptides, onto a patient. Generally, fibroblasts are obtained from a subject by 
skin biopsy. The resulting tissue is placed in tissue-culture medium and separated into small 
pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask is turned upside down, closed 
tight and left at room temperature over night. After 24 hours at room temperature, the flask 
is inverted and the chunks of tissue remain fixed to the bottom of the flask and fresh media 
(e.g., Ham's Fl 2 media, with 10% FBS, penicillin and streptomycin) is added. The flasks 
are then incubated at 37°C for approximately one week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer 
is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et ai, DNA 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and Hindm 
and subsequently treated with calf intestinal phosphatase. The linear vector is fractionated 
on agarose gel and purified, using glass beads. 

The cDN A encoding VEGF-3 can be amplified using PGR primers which correspond 
to the 5' and 3' end sequences respectively as set forth in Example 1. Preferably, the 5' 
primer contains an EcoRI site and the 3' primer includes a Hindm site. Equal quantities of 
the Moloney murine sarcoma virus linear backbone and the amplified EcoRI and HindDI 
fragment are added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The ligation 
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mixture is then used to transform bacteria HB101, which are then plated onto agar 
containing kanamycin for the purpose of confirming that the vector contains properly 
inserted VEGF-3. 

The amphotropic pA3 1 7 or GP+am 1 2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
(CS), penicillin and streptomycin. The MSV vector containing the VEGF-3 gene is then 
added to the media and the packaging cells transduced with the vector. The packaging cells 
now produce infectious viral particles containing the VEGF-3 gene (the packaging cells are 
now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media 
is harvested from a 10 cm plate of confluent producer cells. The spent media, containing 
the infectious viral particles, is filtered through a millipore filter to remove detached 
producer cells and this media is then used to infect fibroblast cells. Media is removed from 
a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer 
cells. This media is removed and replaced with fresh media. If the titer of virus is high, 
then virtually all fibroblasts will be infected and no selection is required. If the titer is very 
low, then it is necessary to use a retroviral vector that has a selectable marker, such as neo 
or his. Once the fibroblasts have been efficiently infected, the fibroblasts are analyzed to 
determine whether VEGF-3 protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. 

Example 28: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods to treat 
disorders, diseases and conditions. The gene therapy method relates to the introduction of 
naked nucleic acid (DNA, RN A, and antisense DNA or RNA) VEGF-3 sequences into an 
animal to increase or decrease the expression of the VEGF-3 polypeptide. The VEGF-3 
polynucleotide may be operatively linked to a promoter or any other genetic elements 
necessary for the expression of the VEGF-3 polypeptide by the target tissue. Such gene 
therapy and delivery techniques and methods are known in the art, see, for example, 
WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 5705151, 5580859; Tabata H. et 
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al., Cardiovasc. Res. 35^:470-479 (1997), Chao J. et al., Pharmacol. Res. 35(6):5l7-522 
(1997), Wolff J.A., Neuromuscul. Disord. 7(5):314-318 (1997), Schwartz B. et al. Gene 
Ther. 5(5J:405-41 1 (1996), Tsurumi, Y. et al., Circulation 94(12):2>2% 1-3290 (1996) 
(incorporated herein by reference). 

The VEGF-3 polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues (heart, muscle, skin, lung, liver, intestine and the like). The VEGF-3 polynucleotide 
constructs can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 
agents and the like. However, the VEGF-3 polynucleotides may also be delivered in 
liposome formulations (such as those taught in Feigner, P.L. et al., Ann. NY Acad. Sci. 
772:126-139 (1995) and Abdallah, B. et al., Biol. Cell 85(1):\-1 (1995)) which can be 
prepared by methods well known to those skilled in the art. 

The VEGF-3 polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in the art 
can be used for driving the expression of DNA. Unlike other gene therapies techniques, one 
major advantage of introducing naked nucleic acid sequences into target cells is the 
transitory nature of the polynucleotide synthesis in the cells. Studies have shown that 
non-replicating DNA sequences can be introduced into cells to provide production of the 
desired polypeptide for periods of up to six months. 

The VEGF-3 polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and connective 
tissue. Interstitial space of the tissues comprises the intercellular fluid, mucopolysaccharide 
matrix among the reticular fibers of organ tissues, elastic fibers in the walls of vessels or 
chambers, collagen fibers of fibrous tissues, or that same matrix within connective tissue 
ensheathing muscle cells or in the lacunae of bone. It is similarly the space occupied by the 
plasma of the circulation and the lymph fluid of the lymphatic channels. Delivery to the 
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interstitial space of muscle tissue is preferred for the reasons discussed below. They may 
be conveniently delivered by injection into the tissues comprising these cells. They are 
preferably delivered to and expressed in persistent, non-dividing cells which are 
differentiated, although delivery and expression may be achieved in non-differentiated or 
less completely differentiated cells, such as, for example, stem cells of blood or skin 
fibroblasts. In. vivo muscle cells are particularly competent in their ability to take up and 
express polynucleotides. 

For the naked VEGF-3 polynucleotide injection, an effective dosage amount of DNA 
or RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body 
weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more 
preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary 
skill will appreciate, this dosage will vary according to the tissue site of injection. The 
appropriate and effective dosage of nucleic acid sequence can readily be determined by those 
of ordinary skill in the art and may depend on the condition being treated and the route of 
administration. The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be used, such 
as, inhalation of an aerosol formulation particularly for delivery to lungs or bronchial tissues, 
throat or mucous membranes of the nose. In addition, naked VEGF-3 polynucleotide 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The dose response effects of injected VEGF-3 polynucleotide in muscle in vivo is 
determined as follows. Suitable VEGF-3 template DNA for production of mRNA coding 
for VEGF-3 polypeptide, is prepared in accordance with a standard recombinant DNA 
methodology. The template DNA, which may be either circular or linear, is either used as 
naked DNA or complexed with liposomes. The quadriceps muscles of mice are then 
injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by intraperitoneal 
injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on the anterior thigh, and 
the quadriceps muscle is directly visualized. The VEGF-3 template DNA is injected in 0. 1 
ml of carrier in a 1 cc syringe through a 27 gauge needle over one minute, approximately 0.5 
cm from the distal insertion site of the muscle into the knee and about 0.2 cm deep. A suture 
is placed over the injection site for future localization, and the skin is closed with stainless 
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steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 1 5 Atm cross-section of the individual quadriceps 
muscles is histochemically stained for VEGF-3 protein expression. A time course for 
VEGF-3 protein expression may be done in a similar fashion except that quadriceps from 
different mice are harvested at different times. Persistence of VEGF-3 DNA in muscle 
following injection may be determined by Southern blot analysis after preparing total 
cellular DNA and HIRT supernatants from injected and control mice. The results of the 
above experimentation in mice can be use to extrapolate proper dosages and other treatment 
parameters in humans and other animals using VEGF-3 naked DNA. 

Example 29: Stimulatory effect of VEGF-3 on proliferation of vascular endothelial cells 

Experimental Design 

VEGF-3 is expressed in highly vascularized tissues, including a high level of 
expression in colon, and a lower level of expression in heart, kidney, and ovary. The role of 
VEGF-3 in regulating proliferation of several types of endothelial cells can be examined. 

Endothelial cell proliferation assay 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS (3-(4,5- 
rtmethylthiazol-2-yl)-5-(3-carDoxymethoxyphe 

with the electron coupling reagent PMS (phenazine methosulfate) is performed (CellTiter 
96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 cells/well) in 0. 1 mL serum- 
supplemented medium and allowed to attach overnight. After serum-starvation for 12 hours 
in 0.5% FBS, conditions (bFGF, VEFG 16J or VEFG-2 in 0.5% FBS) with or without Heparin 
(8 U/ml) are added to wells for 48 hours. 20 ug of MTS/PMS mixture (1 :0.05) are added 
per well and allowed to incubate for 1 hour at 37°C before measuring the absorbance at 490 
nm in an ELBA plate reader. Background absorbance from control wells (some media, no 
cells) is subtracted, and seven wells are performed in parallel for each condition. See. Leak 
et ai In Vitro Cell. Dev. Biol. 3^:512-518 (1994) 
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Example 30: Inhibition of PDGF -induced vascular smooth muscle cell proliferation 



Smooth muscle is an important therapeutic target for vascular diseases, such as 
restenosis. To evaluate the potential effects of VEGF-3 on smooth muscle cells, the effect 
of VEGF-3 on human aortic smooth muscle cell (HAoSMC) proliferation can be examined. 

Experimental Design 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FTTC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
ug/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse anti- 
BrdUrd antibody at 4 °C for 2 h after exposing to denaturing solution and then with the 
streptavidin-peroxidase and diaminobenzidine. After counterstaining with hematoxylin, the 
cells are mounted for microscopic examination, and the BrdUrd-positive cells are counted. 
The BrdUrd index is calculated as a percent of the BrdUrd-positive cells to the total cell 
number. In addition, the simultaneous detection of the BrdUrd staining (nucleus) and the 
FITC uptake (cytoplasm) is performed for individual cells by the concomitant use of bright 
field illumination and dark field-UV fluorescent illumination. See, Hayashida etal, J. Biol. 
Chem. <5;277(56):21985-21992 (1996). 

Example 31: Stimulation of endothelial cell migration 

Endothelial cell migration is an important step involved in angiogenesis. 
Experimental Design 

This example will be used to explore the possibility that VEGF-3 may stimulate 
lymphatic endothelial cell migration. However, we will be adapting a model of vascular 
endothelial cell migration for use with lymphatic endothelial cells essentially as follows: 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., Goodwin, R. H. J., and Leonard, E. 
J. "A 48 well micro chemotaxis assembly for rapid and accurate measurement of leukocyte 
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migration. ,, 7. Immunological Methods 55:239-247 (1980)). Polyvinylpyrrolidone-free 
polycarbonate filters with a pore size of 8 urn (Nucleopore Corp. Cambridge, MA) are 
coated with 0. 1 % gelatin for at least 6 hours at room temperature and dried under sterile air. 
Test substances are diluted to appropriate concentrations in M 1 99 supplemented with 0.25% 
bovine serum albumin (BSA), and 25 ul of the final dilution is placed in the lower chamber 
of the modified Boyden apparatus. Subconfluent, early passage (2-6) HUVEC or BMEC 
cultures are washed and trypsinized for the minimum time required to achieve cell 
detachment. After placing the filter between lower and upper chamber, 2.5 x 10 5 cells 
suspended in 50 ul M199 containing 1% FBS are seeded in the upper compartment. The 
apparatus is then incubated for 5 hours at 37 °C in a humidified chamber with 5% C0 2 to 
allow cell migration. After the incubation period, the filter is removed and the upper side 
of the filter with the non-migrated cells is scraped with a rubber policeman. The filters are 
fixed with methanol and stained with a Giemsa solution (Diff-Quick, Baxter, McGraw Park, 
IL). Migration is quantified by counting cells of three random high-power fields (40x) in 
each well, and all groups are performed in quadruplicate. 

Example 32; Stimulation of nitric oxide production by endothelial cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. VEGF-1 has been demonstrated to induce nitric oxide 
production by endothelial cells in response to VEGF-1. As a result, VEGF-3 activity can 
be assayed by determining nitric oxide production by endothelial cells in response to 
VEGF-3. 

Experimental Design 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of VEGF-1 
and VEGF-3. Nitric oxide in the medium is determined 

by use of the Griess reagent to measure total nitrite after reduction of nitric oxide-derived 
nitrate by nitrate reductase. The effect of VEGF-3 on nitric oxide release can be examined 
on HUVEC. 
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Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 
Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 

2 KN0 2 + 2 KI + 2 H 2 S0 4 - 2 NO + 1 2 + 2 H 2 0 + 2 K 2 S0 4 
The standard calibration curve is obtained by adding graded concentrations of KN0 2 (0, 5, 
10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing KI and H 2 S0 4 . 
The specificity of the Iso-NO electrode to NO is previously determined by measurement of 
NO from authentic NO gas (1050). The culture medium is removed and HUVECs are 
washed twice with Dulbecco's phosphate buffered saline. The cells are then bathed in 5 ml 
of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are kept on a slide 
warmer (Lab Line Instruments Inc.) to maintain the temperature at 37 °C The NO sensor 
probe is inserted vertically into the wells, keeping the tip of the electrode 2 mm under tjjie 
surface of the solution, before addition of the different conditions. S-nitroso acetyl 
penicillamin (SNAP) is used as a positive control. The amount of released NO is expressed 
as picomoles per IxlO 6 endothelial cells. See, Leak et al Biochem. and Biophys. Res. 
Comm. 277:96-105 (1995). 

Example 33: Effect of VEGF-3 on cord formation in angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

Experimental Design 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium (200 
Ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 cells/well 
and cultured overnight in Growth Medium. The Growth Medium is then replaced with 300 
jig Cell Applications' Chord Formation Medium containing control buffer or HGS protein 
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(0.1 to 100 ng/ml) and the cells are cultured for an additional 48 hr. The numbers and 
lengths of the capillary-like chords are quantitated through use of the Boeckeler VIA- 170 
video image analyzer. All assays are done in triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control. P-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also utilized 
as a control. 

Example 34: Angiogenic effect on chick chorioallantoic membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The ability 
of VEGF-3 to stimulate angiogenesis in CAM can be examined. 

Experimental Design 

Embryos 

Fertilized eggs of the White Leghorn chick {Callus gallus) and the Japanese qual 
(Coturnix coturnix) are incubated at 37.8 °C and 80% humidity. Differentiated CAM of 16- 
day-old chick and 13-day-old qual embryos are studied with the following methods. 

CAM Assay 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They are 
further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut into 
disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 \xg/ 5 \xl is pipetted on the disks. After air-drying, the inverted 
disks are applied on CAM. After 3 days, the specimens are fixed in 3% glutaraldehyde and 
2% formaldehyde and rinsed in 0. 12 M sodium cacodylate buffer. They are photographed 
with a stereo microscope [Wild M8] and embedded for semi- and ultrathin sectioning as 
described above. Controls are performed with carrier disks alone. 
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Example 35: Angiogenesis assay using a Matrigel implant in mouse 



Experimental Design 

In order to establish an in vivo model for angiogenesis to test protein activities, mice 
and rats are implanted subcutaneously with methylcellulose disks containing either 20 mg 
of BSA (negative control) and 1 mg of bFGF and 0.5 mg of VEFG- 1 (positive control). 

An additional 30 mice were implanted with disks containing BSA, bFGF, and 
varying amounts of VEGF-1 and VEGF-3. Each mouse receives two identical disks, rather 
than one control and one experimental disk. 

Samples of all the disks recovered are immunostained with Von Willebrand's factor 
to detect for the presence of endothelial cells in the disks, and flk-1 and flt-4 to distinguish 
between vascular and lymphatic endothelial cells. 

Example 36: Rescue of Ischemia in Rabbit Lower Limb Model 

Experimental Design 

To study the in vivo effects of VEGF-3 on ischemia, a rabbit hindlimb ischemia 
model is created by surgical removal of one femoral arteries as described previously 
(Takeshita, S. et al, Am J. Pathol 747:1649-1660 (1995)). The excision of the femoral 
artery results in retrograde propagation of thrombus and occlusion of the external iliac artery. 
Consequently, blood flow to the ischemic limb is dependent upon collateral vessels 
originating from the internal iliac artery (Takeshita, S. et al.. Am J. Pathol 147: 1649-1660 
(1995)). An interval of 10 days is allowed for post-operative recovery of rabbits and 
development of endogenous collateral vessels. At 10 day post-operatively (day 0), after 
performing a baseline angiogram, the internal i 1 iac artery of the ischemic limb is transfected 
with 500 pg naked VEGF-3 expression plasmid by arterial gene transfer technology using 
a hydrogel-coated balloon catheter as described (Riessen, R. et al. Hum Gene Ther. 4:749- 
758 (1993); Leclerc, G. etal. J. Clin. Invest. 90: 936-944 (1992)). When VEGF-3 is used 
in the treatment, a single bolus of 500 ug VEGF-3 protein or control is delivered into the 
internal iliac artery of the ischemic limb over a period of 1 min. through an infusion catheter. 
On day 30. the following parameters are measured in these rabbits. 
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a. BP ratio 

The blood pressure ratio of systolic pressure of the ischemic limb to that of normal 
limb. 

b. Blood Flow and Flow Reserve 

Resting FL: the blood flow during un-dilated condition 

Max FL: the blood flow during fully dilated condition (also an indirect measure of 
the blood vessel amount) 

Flow Reserve is reflected by the ratio of max FL: resting FL. 

c. Angiographic Score 

This is measured by the angiogram of collateral vessels. A score is determined by 
the percentage of circles in an overlaying grid that with crossing opacified arteries 
divided by the total number m the rabbit thigh. 

d. Capillary density 

The number of collateral capillaries determined in light microscopic sections taken 
from hindlimbs. 

Example 37; Effect of VEGF-3 on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of VEGF-3 to affect the blood pressure in spontaneously hypertensive rats (SHR) can 
be examined. Increasing doses (0, 10, 30, 100, 300, and 900 jig/kg) of VEGF-3 are 
administered to 13-14 week old spontaneously hypertensive rats (SHR). Statistical analysis 
is performed with a paired t-test and statistical significance is defined as p<0.05 vs. the 
response to buffer alone. As a control, experiments are performed with another CHO- 
expressed protein, M-CIF. 
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Example 38: Rat Ischemic Skin Flap Model 
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Experimental Design 

The evaluation parameters include skin blood flow, skin temperature, and factor Vm 
immunohistochemistry or endothelial alkaline phosphatase reaction. VEGF-3 expression, 
during the skin ischemia, is studied using in situ hybridization. 

The study in this model is divided into three parts as follows: 

a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 

The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with VEGF-3 of the excisional wounds (day 0, 1, 2, 3, 4 
post- wounding) at the following various dosage ranges: lug to 100 jig. 

d) Harvesting the wound tissues at day 3., 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

Example 39: Peripheral Arterial Disease Model 

Angiogenic therapy using VEGF-3 has been developed as a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral arterial 
diseases. 

Experimental Design 

The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of the hindlimb, the 
other side of hindlimb serves as a control. 

b) VEGF-3 protein, in a dosage range of 20 pg - 500 pg, is delivered intravenously and/or 
intramuscularly 3 times (perhaps more) per week for 2-3 weeks. 
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c) The ischemic muscle tissue is collected after ligation of the femoral artery at 1 , 2, and 3 
weeks for the analysis of VEGF-3 expression and histology. 

Biopsy is also performed on the other side of normal muscle of the contralateral hindlimb. 
Example 40: Ischemic Myocardial Disease Model 

VEGF-3 is evaluated as a potent mitogen capable of stimulating the development of 
collateral vessels, and restructuring new vessels after coronary artery occlusion. Alteration 
of VEGF-3 expression is investigated in situ. 

Experimental Design 

The experimental protocol includes: 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, the left 
coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) VEGF-3 protein, in a dosage range of 20 \xg - 500 ng, is deliveried intravenously and/or 
intramuscularly 3 times (perhaps more) per week for 2-4 weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned for moiphometric 
and in situ analyses. 

Example 41: Rat Corneal Wound Healing Model 

This animal model shows the effect of VEGF-3 on neovascularization. 

Experimental Design 

The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of the eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50pg - 500ng VEGF-3, within the pocket. 

e) VEGF-3 treatment can also be applied topically to the corneal wounds in a dosage range 
of 20ng - 500ng (daily treatment for five days). 



WO 00/09148 PCT/US99/18054 

-105- 

Example 42: Diabetic Mouse and Glucocorticoid-Impaired Wound Healing Models 



Experimental Design 

The experimental protocol includes: 

A. Diabetic db+/db+ mouse model 

To demonstrate that VEGF-3 accelerates the healing process, the genetically diabetic 
mouse model of wound healing is used. The full thickness wound healing model in the 
db+/db+ mouse is a well characterized, clinically relevant and reproducible model of 
impaired wound healing. Healing of the diabetic wound is dependent on formation of 
granulation tissue and re-epithelialization rather than contraction (Gartner, M.H. et aL, J. 
Surg. Res. 52:389 (1992); Greenhalgh, D.G. et aL, Am. J. Pathol. 756:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et al Proc. Natl. Acad. Sci. 
USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant 
diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, and 
suppressed cell-mediated immunity (Mandel et al, J. Immunol. 120:1315 (1978); Debray- 
Sachs, M. et al, Clin. Exp. Immunol. 51(l):l-l (1983); Leiter et al, Am. J. of Pathol. 
114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular 
lesions, basement membrane thickening and glomerular filtration abnormalities have been 
described in these animals (Norido, F. etal, Exp. Neurol. 83(2 ):22\ -232 (1984); Robertson 
et al. Diabetes 29(l):60-67 (1980); Giacomelli et al. Lab Invest. 40^:460-473 (1979); 
Coleman, D.L., Diabetes 31 (Suppl): 1-6 (1982)). These homozygous diabetic mice develop 
hyperglycemia that is resistant to insulin analogous to human type A diabetes (Mandel etal, 
J. Immunol. 120: 1 375- 1 377 ( 1 978)). 

The characteristics observed in these animals suggests that healing in this model may 
be similar to the healing observed in human diabetes (Greenhalgh, et al. Am. J. of Pathol 
756:1235-1246(1990)). 
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Animals 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and receive food and water ad libitum. All manipulations 
are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Surgical Wounding 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
R. and Rifkin, D.B., J. Exp. Med 772:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avcrtin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The dorsal region 
of the animal is shaved and the skin washed with 70% ethanol solution and iodine. The 
surgical area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound 
is then created using a Keyes tissue punch. Immediately following wounding, the 
surrounding skin is gently stretched to eliminate wound expansion. The wounds are left 
open for the duration of the experiment. Application of the treatment is given topically for 
5 consecutive days commencing on the day of wounding. Prior to treatment, wounds are 
gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

VEGF-3 is administered using at a range different doses of VEGF-3, from 4ug to 
500ug per wound per day for 8 days in vehicle. Vehicle control groups receive 50uL of 
vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
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histology and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered 
formalin in tissue cassettes between biopsy sponges for further processing. 

Experimental Design 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) VEGF-3 . 



Measurement of Wound Area and Closure 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post treatment 
(day 8). Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Histology 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5um) and cut using a Reichert-Jung 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by treatment 
with VEGF-3. This assessment included verification of the presence of cell accumulation, 
inflammatory cells, capillaries, fibroblasts, re-epithelialization and epidermal maturity 
(Greenhalgh,D.G.e/a/., Am. J. Pathol. 736.1235 (1990)). A calibrated lens micrometer is 
used by a blinded observer. 



Immunohistochemistry 

Re-eDithelializatj j qn 

Tissue sections are stained immunohistochemically with a polyclonal rabbit anti- 
human keratin antibody using ABC Elite detection system. Human skin is used as a positive 
tissue control while non-immune IgG is used as a negative control. Keratinocyte growth is 
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determined by evaluating the extent of reepithelialization of the wound using a calibrated 
lens micrometer. 

Cell Proliferation Marker 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen includes a section with omission of the primary antibody and 
substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation 
to the higher side reflecting intense proliferation. 

Statistical Analysis 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, S.M. Glucocorticoids and Wound healing. In Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302(1989); Wahl.S.Mef 
al, J.Immwol. 775:476-481 (1975); Werb,Z.«a/.,/. Exp. Med 747:1684-1694(1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability ( Ebert, R.H., et al., An. Intern. Med 57:701-705 (1952)), fibroblast 
proliferation, and collagen synthesis (Beck, L.S. etal., Growth Factors. 5:295-304(1991); 
Haynes, B.F., et al., J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction 
of circulating monocytes (Haynes, B.F., et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, S. 
M. Glucocorticoids and wound healing. In Antiinflammatory Steroid Action: Basic and 
Clinical Aspects. Academic Press. New York. pp. 280-302 (1989)). The systemic 
administration of steroids to impaired wound healing is a well establish phenomenon in rats 
(Beck, L.S. et al.. Growth Factors. 5: 295-304 ( 199 1 ); Haynes, B.F., et al., J. Clin. Invest. 
61: 703-797 ( 1978); Wahl, S. M. Glucocorticoids and wound healing. In Antiinflammatory 
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Steroid Action: Basic and Clinical Aspects. Academic Press. New York. pp. 280-302 
(1989); Pierce, G.F., et al., Proc. Natl Acad, ScL USA. 86: 2229-2233 (1989)). 

To demonstrate that VEGF-3 can accelerate the healing process, the effects of 
multiple topical applications of VEGF-3 on full thickness excisional skin wounds in rats in 
which healing has been impaired by the systemic administration of methylprednisolone is 
assessed. 

Animals 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
were 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone ( 17mg/kg/rat intramuscularly) at the time 
of wounding. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according 
to the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and 
Use Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Surgical Wounding 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) 
and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin washed with 
70% ethanol and iodine solutions. The surgical area is dried with sterile gauze prior to 
wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. The 
wounds are left open for the duration of the experiment. Applications of the testing 
materials are given topically once a day for 7 consecutive days commencing on the day of 
wounding and subsequent to methylprednisolone administration. Prior to treatment, 
wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue was no 
longer visible and the wound is covered by a continuous epithelium. 
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VEGF-3 is administered using at a range different doses of VEGF-3, from 4\xg to 
500pg per wound per day for 8 days in vehicle. Vehicle control groups receive 50jiL of 
vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
between biopsy sponges for further processing. 

Experimental Design 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) VEGF-3 
treated groups. 

Measurement of Wound Area and Closure "V 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). 
Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 
Histology 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5\xm) and cut using an Olympus microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 
wounds. Histologic examination of the wounds allows assessment of whether the healing 
process and the morphologic appearance of the repaired skin is improved by treatment with 
VEGF-3. A calibrated lens micrometer is used by a blinded observer to determine the 
distance of the wound gap. 
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Statistical Analysis 

Experimental data are analyzed using an unpaired t test, 
considered significant. 

Example 42: Lymphadema Animal Model 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of VEGF-3 in 
lymphangiogenesis and re-establishment of the lymphatic circulatory system in the rat hind 
limb. Effectiveness is measured by swelling volume of the affected limb, quantification of 
the amount of lymphatic vasculature, total blood plasma protein, and histopathology. Acute 
lymphedema is observed for 7-10 days. Perhaps more importantly, the chronic progressiof 
the edema is followed for up to 3-4 weeks. | 

Experimental Procedure 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 
Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 
70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 
(0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan s Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic 
vessel that runs along side and underneath the vessel(s) is located. The main lymphatic 
vessels in this area are then electrically coagulated or suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 proximal 
and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then and 
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ligated by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. Care is taken to control any mild bleeding resulting 
from this procedure. After lymphatics are occluded, the skin flaps are sealed by using liquid 
skin (Vetbond) (AJ Buck). The separated skin edges are sealed to the underlying muscle 
tissue while leaving a gap of -0.5 cm around the leg. Skin also may be anchored by suturing 
to underlying muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 
occurs by day 5-7. The plateau edematous peak is then observed. To evaluate the intensity 
of the lymhedema, the circumference and volumes of 2 designated places on each paw are 
measured before operation and daily for 7 days. The effect plasma proteins have on 
lymphedema is determined if protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 
Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, a cloth 
tape is used to measure limb circumference. Measurements are done at the ankle bone and 
dorsal paw by 2 different people then those 2 readings are averaged. Readings are taken 
from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 
halothane anesthetic (vapid immobilization and quick recovery), both legs are shaved and 
equally marked using waterproof marker on legs. Legs are first dipped in water, then dipped 
into instrument to each marked level then measured by Buxco edema software(Chen/Victor). 
Data is recorded by one person, while the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated prior to 
surgery and then at conclusion for total protein and Ca 2+ comparison. 



Limb Weight Comparison: After drawing blood, the animal is prepared for tissue collection. 
The limbs are amputated using a quillitine, then both experimental and control legs are cut 
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at the ligature and weighed. A second weighing is done as the tibio-cacaneal joint is 
disarticulated and the foot was weighed. 

Histological Preparations: The transverse muscle located behind the knee (popliteal) area 
is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at -80°C until sectioning. Upon sectioning, 
the muscle is observed under fluorescent microscopy for lymphatics. 

It will be clear that the invention may be practiced otherwise than as particularly 
described in the foregoing description and examples. Numerous modifications and 
variations of the present invention are possible in light of the above teachings and, therefore, 
within the scope of the appended claims, the invention may be practiced otherwise than as 
particularly described. 

The entire disclosure of each document cited (including patents, patent applications, 
journal articles, abstracts, laboratory manuals, books, or other disclosures) in the 
Background of the Invention, Detailed Description, Examples, and Sequence Listing is 
hereby incorporated herein by reference. 
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What Is Claimed Is: 

1. An isolated nucleic acid molecule comprising a polynucleotide having a 
nucleotide sequence at least 95% identical to a sequence selected from the group consisting 
of: 

(a) a polynucleotide fragment of SEQ ID NO: 1 or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No: 97166; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:2 or 
the cDNA sequence included in ATCC Deposit No: 97166; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:2 or the 
cDNA sequence included in ATCC Deposit No: 97166; 

(d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:2 or the 
cDNA sequence included in ATCC Deposit No: 97166; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:2 or the cDNA 
sequence included in ATCC Deposit No: 97 1 66 having biological activity; 

(0 a polynucleotide which is a variant of SEQ ID NO: 1 ; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO: 1 ; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:2; 

(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide sequence 
of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1 , wherein the polynucleotide 
fragment comprises a nucleotide sequence encoding a mature form or a secreted protein. 

3. The isolated nucleic acid molecule of claim 1 , wherein the polynucleotide 
fragment comprises a nucleotide sequence encoding the sequence identified as SEQ ID 
NO:2 or the coding sequence included in ATCC Deposit No: 97166. 
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4. The isolated nucleic acid molecule of claim 1 , wherein the polynucleotide 
fragment comprises the entire nucleotide sequence of SEQ ID NO: 1 or the cDNA sequence 
included in ATCC Deposit No: 97166. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. ' 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 



A recombinant vector comprising the isolated nucleic acid molecule of claim 



8. A method of making a recombinant host cell comprising the isolated nucleic 
acid molecule of claim 1 . 



9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 95% 
identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:2 or the encoded sequence 
included in ATCC Deposit No: 97166; 

(b) a polypeptide fragment of SEQ ID NO:2 or the encoded sequence 
included in ATCC Deposit No: 97 166 having biological activity; 

(c) a polypeptide domain of SEQ ID NO:2 or the encoded sequence included 
in ATCC Deposit No: 97166; 

(d) a polypeptide epitope of SEQ ID NO:2 or the encoded sequence included 
in ATCC Deposit No: 97166; 
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(e) a mature form of a secreted protein; 

(f) a full length secreted protein; 

(g) a variant of SEQIDNO:2; 

(h) an allelic variant of SEQ ID NO:2; or 

(i) a species homologue of the SEQ ID NO:2. 

12. The isolated polypeptide of claim 11, wherein the mature form or the full 
length secreted protein comprises sequential amino acid deletions from either the C-terminus 
or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide of 
claim 11. 

14. A recombinant host cell that expresses the isolated polypeptide of claim 1 1 . 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medical condition which 
comprises administering to a mammalian subject a therapeutically effective amount of the 
polypeptide of claim 1 1 or of the polynucleotide of claim 1 . 

18. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject related to expression or activity of a secreted protein 
comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide 

of claim 1 ; 
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(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject related to expression or activity of a secreted protein 
comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying binding partner to the polypeptide of claim 1 1 
comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 

polypeptide. 

21. The gene corresponding to the cDNA sequence of SEQ ID NO:2. 

22. A method of identifying an activity in a biological assay, wherein the method 
comprises: 

(a) expressing SEQ ID NO: lin a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23 . The product produced by the method of claim 22. 

24. An isolated nucleic acid molecule comprising a polynucleotide having a 
nucleotide sequence at least 95% identical to a sequence selected from the group consisting 
of: 

(a) a polynucleotide fragment of SEQ ID NO: 19; 
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(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:20; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:20; 

(d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:20; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:20 having 
biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO: 19; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO: 19; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:20; 

(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide sequence 
of only A residues or of only T residues. 

25. An isolated polypeptide comprising an amino acid sequence at least 95% 
identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:20; 

(b) a polypeptide fragment of SEQ ID NO:20 having biological activity; 

(c) a polypeptide domain of SEQ ID NO:20; 

(d) a polypeptide epitope of SEQ ID NO:20; 

(e) a mature form of a secreted form of SEQ ID No:20; 

(f) a full length secreted form of SEQ ID NO:20; 

(g) a variant of SEQ ED NO:20; 

(h) an allelic variant of SEQ ID NO:20; or 

(i) a species homologue of the SEQ ED NO:20. 
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1/5 

ATGAGAAGGTGTAGAATAAGT6GGAGGCCCCCGGCGCCCCCCGGTGTCCCCGCCCAGGCC 
MetArgArgCysArgll eSerGlyArgProProAl aProProGlyVal ProAl aGl nAl a 

CCTGTCTCCCAGCCTGATGCCCCTGGCCACCAGAGGAAAGTGGTGTCATGGATAGATGTG 
ProVal SerGl nProAspAl aProGlyHi sGl nArgLysVal Val SerTrpIl eAspVal 

TATACTCGCGCTACCTGCCAGCCCCGGGAGGTGGTGGTGCCCTTGACTGTGGAGCTCATG 
TyrThrArgAlaThrCysGlnProArgGluValValValProLeuThrValGluLeuMet 

GGCACCGTGGCCAAACAGCTGGTGCCCAGCTGCGTGACTGTGCAGCGCTGTGGTGGCTGC 
GlyThrVal Al aLysGl nLeuVal ProSerCysValThrVal Gl nArgCysGlyGlyCys 

TGCCCTGACGATGGCCTGGAGTGTGTGCCCACTGGGCAGCACCAAGTCCGGATGCAGATC 
CysProAspAspGlyLeuGl uCysVal ProThrGI yGl nHi sGl nVal ArgMetGl nl 1 e 

CTCATGATCCGGTACCCGAGCAGTCAGCTGGGGGAGATGTCCCTGGAAGAACACAGCCAG 
LeuMet 1 1 eArgTyrProSerSerGl nLeuGlyGl uMetSerLeuGl uGl uHi sSerGl n 

TGTGAATGCAGACCTAAAAAAAAGGACAGTGCTGTGAAGCCAGACAGGGCTGCTACTCCC 
CysGl uCysArgProLysLysLysAspSerAl aVal LysProAspArgAl aAl aThrPro 

CACCACCGTCCCCAGCCCCGTTCTGnCCGGGCTGGGACTCTGCCCCCGGAGCACCCTCC 
Hi sHi sArgProGl nProArgSerVal ProGlyTrpAspSerAl aProGlyAl aProSer 

CCAGCTGACATCACCCAATCCCACTCCAGCCCCAGGCCCCTCTGCCCACGCTGCACCCAG 
ProAl aAspI 1 eThrGl nSerHi sSerSerProArgProLeuCysProArgCysThrGl n 

CACCACCAGTGCCCTGACCCCCGGACCTGCCGCTGCCGCTGTCGACGCCGCAGCTTCCTC 
Hi sHi sGl nCysProAspProArgThrCysArgCysArgCysArgArgArgSerPheLeu 

CGTTGTCAAGGGCGGGGCTTAGAGCTCAACCCAGACACCTGCAGGTGCCGGAAGCTGCGA 
ArgCysGl nGlyArgGlyLeuGl uLeuAsnProAspThrCysArgCysArgLysLeuArg 

AGGTGA 
ArgEnd 
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1 ATGAGAAGGTGTAGAATAAGTGGGAGGCCCCCGGCGCCCCCCGGTGTCCCCGCCCAGGCC 60 
1M R R C R I S G R P .P A P P G V P A Q A 20 

61 CCTGTCTCCCAGCCTGATGCCCCTGGCCACCAGAGGAAAGTGGTGTCATGGATAGATGTG 120 
21PVSQPDAPGHQRKVVSWIDV 40 

121 TATACTCGCGCTACCTGCCAGCCCCGGGAGGTGGTGGTGCCCTTGACTGTGGAGCTCATG 180 
41YTRATCQPREVVVPLTVELM 60 

181 GGCACCGTGGCCAAACAGCTGGTGCCCAGCTGCGTGACTGTGCAGCGCTGTGGTGGCTGC 240 
61GTVAKQLVPSCVTVQRCGGC 80 

241 TGCCCTGACGATGGCCTGGAGTGTGTGCCCACTGGGCAGCACCAAGTCCGGATGCAGATC 300 
81CPDDGLECVPT.GQHQVRMQI 100 

301 CTCATGATCCGGTACCCGAGCAGTCAGCTGGGGGAGATGTCCCtGGAAGAACACAGCCAG 360 
101 LMI RYPSSQLGEMSLEEHSQ 120 

361 TGTGAATGCAGACCTAAAAAAAAGGACAGTGCTGTGAAGCCAGACAGGGCTGCTACTCCC 420 
121CECRPKKKDSAVKPDRAATP 140 

421 CACCACCGTCCCCAGCCCCGTTCTGTTCCGGGCTGGGACTCTGCCCCCGGAGCACCCTCC 480 
141HHRPQPRSVPGWDSAPGAPS 160 

481 CCAGCTGACATCACCCATCCCACTCCAGCCCCAGGCCCCTCTGCCCACGCTGCACCCAGC 540 
161PADITHPTPAPGPSAHAAPS 180 

541 ACCACCAGTGCCCTGACCCCCGGACCTGCCGCTGCCGCTGTCGACGCCGCAGCTTCCTCC 600 
181TTSALTPGPAAAAVDAAASS 200 

601 GTTGTCAAGGGCGGGGCTTAGAGCTCAACCCAGACACCTGCAGGTGCCGGAAGCTGCGAA 660 
201 V V K G G A 206 



661 ggt 663 

FIG. 4 
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SEQUENCE LISTING 

<110> Human Genome Sciences, Inc. 
Hu, Jing-Shan 
Olsen, Henrik S. 
Rosen, Craig A. 

<120> Vascular Endothelial Growth Factor 3 
<130> 1488.104PC03 

<140> 
<141> 

<150> US 09/244,694 
<151> 1999-02-10 

<150> US 09/132,088 
<151> 1998-08-10 

<160> 194 

<170> Patent In Ver. 2.0 

<210> 1 

<2li> 666 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (663) 

<400> 1 

atg aga agg tgt aga ata agt ggg agg ccc ccg gcg ccc ccc ggt gtc 4 8 

Met Arg Arg Cys Arg lie Ser Gly Arg Pro Pro Ala Pro Pro Gly Val 

1 * 5 10 15 

ccc gcc cag gcc cct gtc tec cag cct gat gec cct ggc cac cag agg 96 
Pro Ala Gin Ala Pro Val Ser Gin Pro Asp Ala Pro Gly His Gin Arg 
20 25 30 

aaa gtg gtg tea tgg ata gat gtg tat act cgc get acc tgc cag ccc 144 
Lys Val Val Ser Trp He Asp Val Tyr Thr Arg Ala Thr Cys Gin Pro 
35 40 45 

egg gag gtg gtg gtg ccc ttg act gtg gag etc atg ggc acc gtg gcc 192 
Arg Glu Val Val Val Pro Leu Thr Val Glu Leu Met Gly Thr Val Ala 
50 55 60 

aaa cag ctg gtg ccc age tgc gtg act gtg cag cgc tgt ggt ggc tgc 240 
Lys Gin Leu Val Pro Ser Cys Val Thr Val Gin Arg Cys Gly Gly Cys 
65 70 75 80 
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tgc cct gac gat ggc ctg gag tgt gtg ccc act ggg cag cac caa gtc 288 
Cys Pro Asp Asp Gly Leu Glu Cys Val Pro Thr Gly Gin His Gin Val 
85 90 95 

egg atg cag ate etc atg ate egg tac ccg age agt cag ctg ggg gag 336 
Arg Met Gin He Leu Met He Arg Tyr Pro Ser Ser Gin Leu Gly Glu 
100 105 no 

atg tec ctg gaa gaa cac age cag tgt gaa tgc aga cct aaa aaa aag 384 
Met Ser Leu Glu Glu His Ser Gin Cys Glu Cys Arg Pro Lys Lys Lys 
115 120 125 

gac agt get gtg aag cca gac agg get get act ccc cac cac cgt ccc 4 32 
Asp Ser Ala Val Lys Pro Asp Arg Ala Ala Thr Pro His His Arg Pro 
130 135 140 

cag ccc cgt tct gtt ccg ggc tgg gac tct gee ccc gga gca ccc tec 480 
Gin Pro Arg Ser Val Pro Gly Trp Asp Ser Ala Pro Gly Ala Pro Ser 
145 150 155 160 

cca get gac ate ace caa tec cac tec age ccc agg ccc etc tgc cca 528 
Pro Ala Asp He Thr Gin Ser His Ser Ser Pro Arg Pro Leu Cys Pro 
165 170 175 



cgc tgc acc cag cac cac cag tgc cct gac ccc egg acc tgc cgc tgc 
Arg Cys Thr Gin His His Gin Cys Pro Asp Pro Arg Thr Cys Arg Cys 
180 185 190 

cgc tgt cga cgc cgc age ttc etc cgt tgt caa ggg egg ggc tta gag 
Arg Cys Arg Arg Arg Ser Phe Leu Arg Cys Gin Gly Arg Gly Leu Glu 
195 200 205 

etc aac cca gac acc tgc agg tgc egg aag ctg cga 'agg tga 
Leu Asn Pro Asp Thr Cys Arg Cys Arg Lys Leu Arg Arg 
210 215 220 



<210> 2 
<211> 221 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg Arg Cys Arg He Ser Gly Arg Pro Pro Ala Pro Pro Gly Val 
1 • 5 10 15 

Pro Ala Gin Ala Pro Val Ser Gin Pro Asp Ala Pro Gly His Gin Arg 
20 25 30 



576 



624 



666 



Lys Val Val Ser Trp He Asp Val Tyr Thr Arg Ala Thr Cys Gin Pro 
35 40 45 
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Arg Glu Val Val Val 
50 

Lys Gin Leu Val Pro 
65 

Cys Pro Asp Asp Gly 
85 

Arg Met Gin lie Leu 
100 

Met Ser Leu Glu Glu 
115 

Asp Ser Ala Val Lys 
130 

Gin Pro Arg Ser Val 
145 

Pro Ala Asp He Thr 
165 

Arg Cys Thr Gin His 
180 

Arg Cys Arg Arg Arg 
195 

Leu Asn Pro Asp Thr 
210 



Pro Leu Thr Val Glu Leu 
55 

Ser Cys Val Thr Val Gin 

70 75 

Leu Glu Cys Val Pro Thr 
90 

Met He Arg Tyr Pro Ser 
105 

His Ser Gin Cys Glu Cys 
120 

Pro Asp Arg Ala Ala Thr 
135 

Pro Gly Trp Asp Ser Ala 
150 155 

Gin Ser His Ser Ser Pro 
170 

His Gin Cys Pro Asp Pro 
185 

Ser Phe Leu Arg Cys Gin 
200 

Cys Arg Cys Arg Lys Leu 
215 



Met Gly Thr Val Ala 
60 

Arg Cys Gly Gly Cys 
80 

Gly Gin His Gin Val 
95 

Ser Gin Leu Gly Glu 
110 

Arg Pro Lys Lys Lys 
125 

Pro His His Arg Pro 
140 

Pro Gly Ala Pro Ser 
160 

Arg Pro Leu Cys Pro 
175 

Arg Thr Cys Arg Cys 
190 

Gly Arg Gly Leu Glu 
205 

Arg Arg 

220 



<210> 3 
<211> 215 
<212> PRT 

<213> Homo sapiens 



<400> 3 

Met Asn Phe Leu Leu Ser Trp Val 
1 5 

Tyr Leu His His Ala Lys Trp Ser 
20 

Gly Gly Gin Asn His His Glu Val 

35 40 



His Trp Ser Leu Ala Leu Leu Leu 
10 15 

Gin Ala Ala Pro Met Ala Glu Gly 
25 30 

Val Lys Phe Met Asp Val Tyr Gin 
45 



Arg Ser Tyr Cys His Pro He Glu Thr Leu Val Asp He Phe Gin Glu 
50 55 60 
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Tyr Pro Asp Glu lie 
65 

Met Arg Cys Gly Gly 
85 

Thr Glu Glu Ser Asn 
100 

Gin Gly Gin His He 
115 

Glu Cys Arg Pro Lys 
130 

Arg Gly Lys Gly Lys 
145 

Lys Ser Trp Ser Val 
165 

Leu Phe Val Gin Asp 
180 

Asp Ser Arg Cys Lys 
195 

Arg Cys Asp Lys Pro 
210 



Glu Tyr He Phe Lys Pro 
70 75 

Cys Cys Asn Asp Glu Gly 
90 

He Thr Met Gin He Met 
105 

Gly Glu Met Ser Phe Leu 
120 

Lys Asp Arg Ala Arg Gin 
135 

Gly Gin Lys Arg Lys Arg 
150 155 

Pro Cys Gly Pro Cys Ser 
170 

Pro Gin Thr Cys Lys Cys 
185 

Ala Arg Gin Leu Glu Leu 
200 

Arg Arg 
215 



Ser Cys Val Pro L u 
80 

Leu Glu Cys Val Pro 
95 

Arg He Lys Pro His 
110 

Gin His Asn Lys Cys 
125 

Glu Lys Lys Ser Val 
140 

Lys Lys Ser Arg Tyr 
160 

Glu Arg Arg Lys His 
175 

Ser Cys Lys Asn Thr 
190 

Asn Glu Arg Thr Cys 
205 



<210> 4 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> UNSURE 
<222> (2) 

<223> May be any amino acid 
<220> 

<221> UNSURE 
<222> (5) 

<223> May be any amino acid 
<220> 

<221> UNSURE 
<222> (6) 

<223> May be any amino acid 
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<220> 

<221> UNSURE 
<222> (7) 

<223> May be any amino acid 
<220> 

<221> UNSURE 
<222> (10) 

<223> May be any amino acid 
<400> 4 

Pro Xaa Cys Val Xaa Xaa Xaa Arg Cys Xaa Gly Cys Cys Asn 
1 5 • 10 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 5 

gactgcatgc accagaggaa agtggtgtc 

<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 6 

gactagatct ccttcgcagc ttccggcac 

<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 7 

gcatggatcc cagcctgatg cccctggcc 



<210> 8 
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<211> 30 
<212> DNA 

<213> Artificial Sequ nee 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 8 

gcattctaga ccctgctgag tctgaaaagc 30 

<210> 9 

<211> 733 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 
aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 
tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 
tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgecaagaca aagccgcggg 240 
aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 
ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 
agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 
catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 
atecaagega catcgccgtg gagtgggaga gcaatgggca geeggagaac aactacaaga 540 
ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 
acaagagcag gtggcagcag gggaaegtet tctcatgctc cgtgatgcat gaggctctgc 660 
acaaccacta caegcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 
gactctagag gat 



<210> 10 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> UNSURE 
<222> (3) 
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<223> May be any amino acid 
<400> 10 

Trp Ser Xaa Trp Ser 
1 5 

<210> 11 
<211> 86 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 11 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 12 

gcggcaagct ttttgcaaag cctaggc 27 

<210> 13 
<211> 271 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR fragment 
<400> 13 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 
aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 
ttttggaggc ctaggctttt gcaaaaagct t 271 
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<210> 14 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 14 

gcgctcgagg gatgacagcg atagaacccc gg 

<210> 15 
<211> 31 
<212> DNA 
<213> Homo 

<400> 15 

gcgaagcttc gcgactcccc ggatccgcct c 



32 



31 



sapiens 



<210> 16 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 16 

ggggactttc cc 12 

<210> 17 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA Primer 
<400> 17 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 7 ^ 

<210> 18 
<211> 256 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR Fragment 
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<400> 18 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 
caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 
cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 
ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 24 0 
cttttgcaaa aagctt 256 



<210> 19 

<211> 663 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (618) 

<400> 19 

atg aga agg tgt aga ata agt ggg agg ccc ccg gcg ccc ccc ggt gtc 48 
Met Arg Arg Cys Arg He Ser Gly Arg Pro Pro Ala. Pro Pro Gly Val 
1 5 10 is 

ccc gcc cag gcc cct gtc tec cag cct gat gec cct ggc cac cag agg 96 
Pro Ala Gin Ala Pro Val Ser Gin Pro Asp Ala Pro Gly His Gin Arg 
20 25 30 



aaa gtg gtg tea tgg ata gat gtg tat act cgc get acc tgc cag ccc 
Lys Val Val Ser Trp lie Asp Val Tyr Thr Arg Ala Thr Cys Gin Pro 
35 40 45 



144 



egg gag gtg gtg gtg ccc ttg act gtg gag etc atg ggc acc gtg gcc 192 

Arg Glu Val Val Val Pro Leu Thr Val Glu Leu Met Gly Thr Val Ala 
50 55 60 

aaa cag ctg gtg ccc age tgc gtg act gtg cag cgc tgt ggt ggc tgc 240 

Lys Gin Leu Val Pro Ser Cys Val Thr Val Gin Arg Cys Gly Gly Cys 
65 70 75 80 

tgc cct gac gat ggc ctg gag tgt gtg ccc act ggg cag cac caa gtc 288 

Cys Pro Asp Asp Gly Leu Glu Cys Val Pro Thr Gly Gin His Gin Val 
85 90 95 

egg atg cag ate etc atg ate egg tac ccg age agt cag ctg ggg gag 336 

Arg Met Gin He Leu Met He Arg Tyr Pro Ser Ser Gin Leu Gly Glu 

100 105 HO 

atg tec ctg gaa gaa cac age cag tgt gaa tgc aga cct aaa aaa aag 384 
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Met Ser Leu Glu Glu His Ser Gin Cys Glu Cys Arg Pro Lys Lys Lys 
115 120 125 

gac agt get gtg aag cca gac agg get get act ccc cac cac cgt ccc 432 
Asp Ser Ala Val Lys Pro Asp Arg Ala Ala Thr Pro His His Arg Pro 
130 135 140 

cag ccc cgt tct gtt ccg ggc tgg gac tct gec ccc gga gca ccc tec 480 
Gin Pro Arg Ser Val Pro Gly Trp Asp Ser Ala Pro Gly Ala Pro Ser 
145 150 155 160 

cca get gac ate acc cat ccc act cca gee cca ggc ccc tct gec cac 528 
Pro Ala Asp He Thr His Pro Thr Pro. Ala Pro Gly Pro Ser Ala His 
165 170 175 

get gca ccc age acc acc agt gee ctg acc ccc gga cct gec get gee 57 6 
Ala Ala Pro Ser Thr Thr Ser Ala Leu Thr Pro Gly Pro Ala Ala Ala 
180 185 190 

get gtc gac gee gca get tec tec gtt gtc aag ggc ggg get 618 
Ala Val Asp Ala Ala Ala Ser Ser Val Val Lys Gly Gly Ala 
195 200 205 

tagagctcaa cccagacacc tgcaggtgcc ggaagctgcg aaggt 663 

<210> 20 
<211> 206 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Met Arg Arg Cys Arg He Ser Gly Arg Pro Pro Ala Pro Pro Gly Val 
1 5 io 15 

Pro Ala Gin Ala Pro Val Ser Gin Pro Asp Ala Pro Gly His Gin Arg 
20 25 30 

Lys Val Val Ser Trp He Asp Val Tyr Thr Arg Ala Thr Cys Gin Pro 
35 40 45 

Arg Glu Val Val Val Pro Leu Thr Val Glu Leu Met Gly Thr Val Ala 
50 55 60 

Lys Gin Leu Val Pro Ser Cys Val Thr Val Gin Arg Cys Gly Gly Cys 
65 70 75 80 

Cys Pro Asp Asp Gly Leu Glu Cys Val Pro Thr Gly Gin His Gin Val 
85 90 95 

Arg Met Gin He Leu Met He Arg Tyr Pro Ser Ser Gin Leu Gly Glu 
100 105 no 
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Met Ser Leu .Glu Glu His Ser Gin Cys Glu Cys Arg Pro Lys Lys Lys 
115 120 125 

Asp Ser Ala Val Lys Pro Asp Arg Ala Ala Thr Pro His His Arc Pro 
130 135 i 40 

Gin Pro Arg Ser Val Pro Gly Trp Asp Ser Ala Pro Gly Ala Pre Ser 
145 150 155 160 

Pro Ala Asp He Thr His Pro Thr Pro Ala Pro Gly Pro Ser Ala His 
165 170 175 

Ala Ala Pro Ser Thr Thr Ser Ala Leu Thr Pro Gly Pro Ala Ala Ala 
180 185 190 

Ala Val Asp Ala Ala Ala Ser Ser Val Val Lys Gly Gly Ala 
195 200 205 



<210> 21 

<211> 531 

<212> DNA 

<213> Homo sapiens 

<400> 21 



aatteggaac 


gatgaaagtg gtgtcatgga 


tagatgtgta 


tactcgcgct 


acctgccagc 


60 


cccgggaggt 


ggtggtgccc 


ttgactgtgg 


agctcatggg 


caccgtggcc 


aaacagctgg 


120 


tgcccagctg 


cgtgactgtg 


cagcgctgtg 


gtggctgctg 


cctgacgatg 


gectcgagtg 


180 


tgtgcccact 


ggcagcacca 


agtccggatg 


cagatcctca 


tgatccggta 


cccgagcagt 


240 


cagctggggg 


agatgtccct 


ggaagaacac 


agccagtgtg 


aatgeagace 


taaaaaaaag 


300 


gacagtgctg 


tgaaccagac agcccaggcc 


ctctgcccac 


gctgcaccca 


gcaccaccag 


360 


cgccctgacc 


cccggacctg 


ccgctgccgc 


tgccgacgcc 


gcagcttcct 


ccgttgccaa 


420 


gggegggget 


tagagctcaa 


cccagacacc 


tgcaggtgcc 


ggaagctgcg 


aaggtgacac 


480 


atggcttttc 


agactcagca 


gggtgacttg 


cctcagaggc 


tatatcccag 


t 


531 


<210> 22 
<211> 445 
<212> DNA 
<213> Homo 


sapiens 












<400> 22 
aacagctggt 


gcccagctgc 


gtgactgtgc 


acgctgtggt 


ggctgctgcc 


tgacgatggc 


60 
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ctggagtgtg tgcccactgc agcaccaagt ccggatgcag atcctcatga tccggtaccc 120 
gagcagtcag ctgggggaga tgtccctgga agaacacagc cagtgtgaat gcagacctaa 180 
aaaaaaggac agtgctgtga accagacagg gctgccactc cccaccaccg tccccagccc 240 
cgttctgttc cgggctggga ctctgccccc ggagcaccct ccccagctga catcacccat 300 
cccactccag ccccaggccc ctctgcccac gctgcaccca gcaccaccag cgccctgacc 360 
cccggacctg ccgctgccgc tgccgacgcc gcagcttcct ccgttgccaa gggcggggct 420 
tagagctcaa cccagacacc tgcag 445 

<210> 23 

<211> 415 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (85) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (144) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (227) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (264) 

<223> May be any nucleic acid 

<220> 

<221> unsure 
<222> (278) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (297) 

<223> May be any nucleic acid 



<220> 



WO 00/09148 



PCT/US99/18054 



-13- 

<221> unsure 
<222> (299) 

<223> May be any nucleic acid 
<220> 

<221> unsure 

<222> (316) . . (317) 

<223> May be any nucleic acid 

<220> 

<221> unsure 
<222> (335) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (374) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (389) 

<223> May be any nucleic acid 
<400> 23 

cctggagtgt gtgcccactg ggcagcacca agtccggatg cagatcctca tgatccggta 60 
cccgagcagt cagctggggg agatntccct ggaagaacac agccagtgtg aatgcagacc 120 
taaaaaaaaa aggacagtgc tgtnaagcca gacagggctg ccactcccca ccaccgtccc 180 
cagccccgtt ctgttccggg ctgggactct gcccccggag aaccctnccc agctgacatc 24 0 
acccatccca ctccagcccc aggnccctct gcccacgntg cacccagcac caccagngnc 300 
ctgacccccg gacctnncgc tgccgctgcc gacgncgcag cttcctccgt tgccaagggc 360 
ggggcttaga gctnaaccca gacacctgna ggtgccggaa gctgcgaagg tgaca 415 

<210> 24 

<2U>. 423 

<212> DNA 

<213> Mus musculus 

<400> 24 

gcacgctgtg gtggctgctg ccctgacgat ggcctggaat gtgtgcccac tgggaacacc 60 
aagtccgaat gcagatcctc atgatccagt acccgagcag tcagctgggg gagatgtccc 120 
tggaagaaca cagccaatgt gaatgcagac caaaaaaaaa ggagagtgct gtgaagccag 180 
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acagccccag gatcctctgc ccgccttgca cccagcgccg tcaacgccct gacccccgga 24 0 
cctgccgctg ccgctgcaga cgccgccgct tcctccattg ccaagggcgg ggctcagagc 300 
tcaacccaga cacctgtagg tgccggaagc cgcgaaagtg acaagctgct ttccagactc 360 
catgggcccg gctgctttta tggccctgct tcacagggag aagagtggag cacaggcgaa 420 
cct 



<210> 25 

<211> 341 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (129) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (131) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (237) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (256) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (290) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (328) 

<223> May be any nucleic acid 



423 



<400> 25 

ccactcccca ccaccggtcc ccagccccgt tctgttccgg gctgggactc tgcccccgga 60 
gcaccctccc cagctgacat cacccatccc actccagccc cagggccctc tgcccacgct 120 



gcacccagna ncaccagcgc cctgaccccc ggacctgccg ctgccgctgc cgacgccgca 180 
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gcttcctccg ttgccaaggg ggggcttaga gctcaaccca gacacctgca ggtgccngaa 24 0 
gctgcgaagg tgacanatgg cttttcagac tcagcagggt gacttgcctn agagcctata 300 
tcccagtggg ggaacaaaga ggagcctngt aaaaagcagc c 341 

<210> 26 

<211> 312 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (160) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (280) 

<223> May be any nucleic acid 
<400> 26 

gtccccagcc ccgttctgtt ccgggctggg actctgcccc cggagcaccc tccccagctg 60 
acatcaccca tcccactcca gccccaggcc cctctgccca cgctgcaccc agcaccacca 120 
gcgccctgac ccccggacct gccgctgccg ctgccgacgn cgcagcttcc tccgutgcca 180 
agggggggct tagagctcaa cccagacacc tgcaggtgcc ggaagctgcg aaggtgacac 240 
atgggttttc agactcagca gggtgacttg cctnagaggn tatatcccag ttgggggaac 300 
aaagagggag cc 

<210> 27 

<211> 553 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 

<222> (100) . . (101) 

<223> May be any nucleic acid 

<220> 

<221> unsure 
<222> (119) 

<223> May be any nucleic acid 
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<220> 

<221> unsure 
<222> (388) 

<223> May be any nucleic acid 

<220> 
, <221> unsure 
<222> (447) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (503) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (545) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (551) 

<223> May be any nucleic acid 
<400> 27 



acccatccca 


ctccagcccc 


aggcccctct 


gcccacgctg cacccagcac 


caccagcgcc 


60 


ctgacccccg 


gacctgccgc tgccgctgcc gacgccgcan nttcctccgt 


tgccaaggng 


120 


gggcttagag 


ctcaacccag 


acacctgcag gtgccggaag ctgcgaaggt 


gacacatggc 


180 


ttttcagact 


cagcagggtg 


acttgcctca 


gaggctatat cccagtgggg 


gaacaaagag 


240 


gagcctggta 


aaaaacagcc 


aagcccccaa 


gacctcagcc caggcagaag 


tgctctagga 


300 


cctgggcctc 


tcagagggct 


cttctgccat 


cccttgtctc cctgaggcca 


tcatcaaaca 


360 


ggacagagtt 


ggaagaggag actgggangc 


agcaagaggg gtccatacca 


gctcagggga 


420 


gaatggagta 


ctgtctcagt 


ttctaancac 


tctgtgcaag taagcatctt 


acaactggct 


480 


cttcttcccc 


tcactaagaa 


ganccaaact 


ttgataatgg gattgggttt 


gtacaagaat 


540 


gtgancccaa 


ncc 








553 



<210> 28 

<211> 231 

<212> DNA 

<213> Mus musculus 
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<400> 28 

aaaaggagag tgctgtgaag cagacagccc aggaccctct gcccgccttg cacccagcgc 60 

cgtcaacgcc ctgacccccg gacctgccgc tgccgctgca gacgccgccg cttcctccat 120 

tgccaagggc ggggcttaga gctcaaccca gacacctgta ggtgccggaa gccgcgaaag 180 

tgacaagctg ctttccagac tccacgggcc cggctgcttt tatggccctg c 231 

<210> 29 

<211> 523 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (8) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (93) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (360) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (379) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (468) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (481) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (494) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
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<222> (499) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (521) 

<223> May be any nucleic acid 
<400> 29 

ctctgccnac gctgcaccca gcaccaccag cgccctgacc cccggacctg ccgctgccgc 60 
tgccgacgcc gcagcttcct ccgttgccaa ggnggggctt agagctcaac ccagacacct 120 
gcaggtgccg gaagctgcga aggtgacaca tggcttttca gactcagcag ggtgacttgc 180 
ctcagaggct atatcccagt gggggaacaa agaggagcct ggtaaaaaac agccaagccc 240 
ccaagacctc agcccaggca gaaagctgct ctaggacctg ggcctctcag agggctcttc 300 
tgccatccct tgtctccctg aggccatcat caaacaggac agagttggaa gaggagactn 360 
ggaggcagca agaggggtna cataccagct caggggagaa ttggagtact gtctcagttt 420 
tctaaccact tttgtgccaa gtaaagcatc ttacaacttg gctcttcntc cccttgactt 480 
nagaagaccc aaanctctng cataaatggg gattttgggc ntt 523 

<210> 30 

<211> 225 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (64) 

<223> May be any nucleic acid 
<400> 30 

cccacgctgc acccagcacc accagcgccc tgacccccgg acctgccgct gccgctgccg 60 
acgncgcagc ttcctccgtt gccaagggcg gggcttagag ctcaacccag acacctgcag 120 
ctgctggcac ctggagctgt ataagcaagt ccaacattct aactcaggag tcagatacag 180 
gagggacaat gccagcagag gatgtcaagg gctgtggtga ggggt 225 

<210> 31 

<211> 118 

<212> DNA 

<213> Homo sapiens 
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<400> 31 

ccagcgccct gacccccgga cctgccgctg ccgctgccga cgccgcagct tcctccgttg 60 
ccaagggcgg ggcttagagc tcaacccaga cacctgcagg tgccggaagc tgcgaagg 118 

<210> 32 

<211> 565 

<212> DNA 

<213> Homo sapiens 

<400> 32 

tttttttttc cttccatctc ttttatcagg gttgggggtc acagttcttg taccaaagcc 60 
caaatcccat tatgcagagg tttgggtctt cttagtgagg ggaggaagag ccagttgtaa 120 
gatgcttact tgcacagagt ggttagaaac tgagacagta ctccattctc ccctgagctg 180 
gtatgtgacc cctcttgctg cctcccagtc tcctcttcca actctgtcct gtttgatgat 240 
ggcctcaggg agacaaggga tggcagaaga gccctctgag aggcccaggt cctagagcag 300 
cttctgcctg ggctgaggtc ttgggggctt ggctgttttt taccaggctc ctctttgttc 360 
ccccactggg atatagcctc tgaggcaagt caccctgctg agtctgaaaa gccatgtgtc 420 
accttcgcag cttccggcac ctgcaggtgt ctgggttgag ctctaagccc tgcccttggc 480 
aacggaggaa actgcggcgt cggcagcggc agtacagagt ccgggggtca gggcgcttgt 54 0 
ggtgctgggt gcagcgtgag ggcaa 565 

<210> 33 

<211> 374 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (88) 

<223> May be any nucleic acid 
<400> 33 

cccacgctgc acccagcacc accagcgccc tgacccccgg acctgccgct gccgctgccg 60 
acgccgcagc ttcctccgtt gccaaggngg ggcttagagc tcaacccaga cacctgcagg 120 
tccggaagct gcgaaggtga cacatggctt ttcagactca gcagggtgac ttgcctcaga 180 
ggctatatcc cagtggggaa caaagaggag cctggtaaaa aacagccaag cccccaagac 240 
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ctcagcccag gcagaagctg ctctaggacc tgggcctctc agagggctct tctgccatcc 300 

cttgtctccc tgagggcatc atcaaacagg acagagttgg aagatgagac tggggaggca 360 
gcaagagggg tcac 374 

<210> 34 

<211> 502 

<212> DNA 

<213> Homo sapiens 

<400> 34 

ttttttcctt ccatctcttt tatcggggtt gggggtcaca gttcttgtac caaagcccaa 60 

atcccattat gcagaggttt gggtcttctt agtgagggga ggaagagcca gttgtaagat 120 

gcttacttgc acagagtggt tagaaactga gacagtactc cattctcccc tgagctggta 180 

tgtgacccct cttgctgcct cccagtctcc tcttccaact ctgtcctgtt tgatgatggc 240 

ctcagggaga caagggatgg cagaagagcc ctctgagagg cccaggtcct agagcagctt 300 

ctgcctgggc tgaggtcttg ggggcttggc tgttttttac caggctcctc tttgttcccc 360 

cactgggata tagcctctga ggcaagtcac cctgctgagt ctgaaaagcc atgtgtcacc 420 

ttcgcagctt ccggcacctg caggtgtctg ggttgagctc taagccccgc ccttggcaac 480 
ggaggaagct gcggcgtcag ca 502 

<210> 35 
<211> 493 
<212> DNA 

<213> Homo sapiens 
<400> 35 

ttttttcctt ccatctcttt tatcagggtt gggggtcaca gttcttgtac caaagcccaa 60 
atcccattat gcagaggttt gggtcttctt agtgagggga ggaagagcca gttgtaagat 120 
gcttacttgc acagagtggt tagaaactga gacagtactc cattctcccc tgagctggta 180 
tgtgacccct cttgctgcct cccagtctcc tcttccaact ctgtcctgtt tgatgatggc 240 
ctcagggaga caagggatgg cagaagagcc ctctgagagg cccaggtcct agagcagctt 300 
ctgcctgggc tgaggtcttg ggggcttggc tgttttttac caggctcctc tttgttcccc 360 
cactgggata tagcctctga ggcaagtcac cctgctgagt ctgaaaagcc atgtgtaacc 420 
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ttcgcagctt ccggcacctg caggtgtctg ggttgagctc taagccccgc ccttggcaac 480 
ggaggaagct gcg 4 93 

<210> 36 

<211> 381 

<212> DNA 

<213> Mus musculus 

<400> 36 

cgccgcttcc tccattgcca agggcggggc ttagagctca acccagacac ctgtaggtgc 60 
cggaagccgc gaaagtgaca agctgctttc cagactccac gggcccggct gcttttatgg 120 
ccctgcttca cagggagaag agtggagcac aggcgaacct cctcagtctg ggaggtcact 180 
gccccaggac ctggaccttt tagagagctc tctcgccatc ttttatctcc cagagctgcc 240 
atctaacaat tgtcaaggaa cctcatgtct cacctcaggg gccagggtac tctctcactt 300 
aaccaccctg gtcaagtgag catcttctgg ctggctgtct cccctcacta tgaaaacccc 360 
aaacttctac caataacggg a 3 81 

<210> 37 

<211> 490 

<212> DNA 

<213> Homo sapiens 

<400> 37 

gtttctcctt ccatctcttt tatcagggtt gggggtcaca gttcttgtac caaagcccaa 60 
atcccattat gcagaggttt gggtcttctt agtgagggga ggaagagcca gttgtaagat 120 
gcttacttgc acagagtggt tagaaactga gacagtactc cattctcccc tgagctggta 180 
tgtgacccct cttgctgcct cccagtctcc tcttccaact ctgtcctgtt tgatgatggc 240 
ctcagggaga caagggatgg cagaagagcc ctctgagagg cccaggtcct agagcagctt 300 
ctgcctgggc tgaggtcttg ggggcttggc tgttttttac caggctcctc tttgttcccc 360 
cactgggata tagcctctga ggcaagtcac ccctgctgag tcgaaaagcc atgtgtcacc 420 
ttcgcaggtt tcggcacctg caggtgtctg ggttgagctc taagccccgg cctttgcaac 480 
ggaagaagct 4 90 
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<210> 38 

<211> 297 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (56) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (152) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (179) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (214) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (236) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (289) 

<223> May be any nucleic acid 
<400> 38 

cagcttcctc cgttgccaag ggggggctta gagctcaacc cagacacctg caggtnccgg 60 
aagctgcgaa ggtgacacat ggcttttcag actcagcagg gtgacttgcc tcagaggcta 120 
tatcccagtg ggggaacaaa gaggagcctg gnaaaaaaca gccaagcccc caagacctna 180 
gcccagggag aagctgctct aggacctggg cctntcagag ggctcttctt gccatncctt 240 
gtcttcctga gggcatcatt aaacaggaca gagtttggag aggagattng gaggcaa 297 

<210> 39 
<211> 469 
<212> DNA 

<213> Homo sapiens 
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<400> 39 

tttttttcct tccatctctt ttatcagggt tgggggtcac agttcttgta ccaaagccca 60 
aatcccatta tgcagaggtt tgggtcttct tagtgagggg aggaagagcc agttcraaga 12C 
tgcttacttg cacagagtgg ttagaaactg agacagtact ccattctccc ctgagctggt 180 
atgtgacccc tcttgctgcc tcccagtctc ctcttccaac tctgtcctgt tt'gatgatgg 240 
cctcagggag acaagggatg gcagaagagc cctctgagag gcccaggtcc tagaccagct 30C 
tctgcctggg ctgaggtctt gggggcttgg ctgtttttta ccaggctcct ctttgrtccc 360 
ccactgggat atagcctctg aggcaagtca ccctgctgag tctgaaaagc. catgtgtcac 420 
cttcgcagct tccggcacct gcaggtgtct gggttgagct ctaagcccc 4 69 

<210> 40 

<211> 210 

<212> DNA 

<213> Mus musculus 

<400> 40 

cccgagcagt cagctggggg agatgtccct ggaagaacac agccaagtgt gaatgcaggt 60 
tgcaaccgag gccaggtcac aaagtgtagc atggggtggg ggtacaggca tgggcttgta 120 
ccttacttag tagggaccag gtgactgaga gtagagccag aagtagtagg catggatcct 180 
gggacaagag tgcaggaggc ttgggtttct 210 

<210> 41 

<211> 289 

<212> DNA 

<213> Homo sapiens 

<400> 41 

tagagctcaa cccagacacc tgcaggtgcc ggaagctgcg aaggtgacac atggcttttc 60 
agactcagca gggtgacttg cctcagaggc tatatcccag tggggacaca cagaggagcc 120 
tggtaaaaaa cagccaagcc cccaagacct cagcccaggc agaagcttgc tctaggacct 180 
cggcctctca gagggctctt ctgccatccc ctgtctccct gaggccatca tcaacaggac 240 
agagttggag aggagactcg gaggcagcag agggtcacat accactcag 289 

<210> 42 
<211> 281 
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<212> DNA 

<213> Homo sapiens 
<400> 42 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccgggcccc cccggtgtcc ccgcgaggcc ccggggcggg gtccgcggcc cctgcgcgcc 24 0 
cgggtgaaaa taccactact ctgatcgttt tt.tcactgac c 2 81 

<210> 43 

<211> 284 

<212> DNA 

<213> Homo sapiens 

<400> 43 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccggtcccc cccggtgtcc ccgcgatgcc cggggcgggg tccctggccc tgcgggctcg 24 0 
gtgaaatacc actactctga tcgttttttc actgacccgg tgag 284 

<210> 44 

<211> 301 

<212> DNA 

<213> Homo sapiens 

<400> 44 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccgggcccc cccggtgtcc ccgcgaggcc tcggggcggg gtccgcggcc tctgcgcggc 240 
caggtgaaat accactactc tgatcgtttt ttcactgacc cggtgaggcg ggggggcgag 300 
c 

301 

<210> 45 
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<211> 326 
<212> DNA 

<213> Homo sapiens 
<400> 45 

cttaaggtag ccaaatgcct cgtcatctaa ttattgacgc gcatgaatgg atgaacgaga 60 
ttcccactgt ccctacctac tatccagcga aaccacagcc aagggaacgg gcttggcgga 120 
atcagccggg aaagaagacc ctgttgagct tgactctagt ctggcacggt gaagagacat 180 
gagaggtgta gaataagtgg gaggcccccg ggcccccccg gtgtccccgc gagtcccggg 240 
gcggggtccg cggcctctgc ggcacggttg taaataccac tactctgatc gttttttcac 300 
tgacccggtg aggcgggggg gcgagc 326 

<210> 46 
<211> 285 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> (202) 

<223> May be any nucleic acid 
<400> 46 

tttttgctgc atgattttat tactataaat atacagtaaa aacgaaccaa cgatgagccc 60 
atctgaacac atcagacggc agaacatggg agtcccagcg gaccactctg cggcacgaac 120 
ttcacgcaaa gctctggcac caggactgat ggccagagcg tggggccttg gtggtatttc 180 
accggcggcc cgcaggaaca cnccgccacc aggcacccat cgcggggaca ccgggggggc 240 
gccggggcct cccacttatt ctacacctct catgtctctt caccg 285 

<210> 47 
<211> 82 
<212> DNA 

<213> Mus musculus 
<400> 47 

catgagaggt gtagaataag tgggaggccc ccggcgcccg gccccgtcct cgcgtcgggg 60 
tcggggcacg ccggcctcgc gg 82 



<210> 48 
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<211> 320 
<212> DNA 
<213> Homo sapiens 

<400> 48 

caaatgcctc gtcatctaat tagtgacgcg catgaatgga tgaacgagat tcccactgtc 60 

cctaccatac aaaccagcga aaccacagca caagggaacg ggcttggcgg aatcagcggg 120 

gaaagaagac cctgttgagc ttgactctag tctggcacgg tgaagagaca tgagaggtgt 180 

agaataagtg ggaggccccc ggcgcccccc cggtgtcccc gcgaggcacc ggggcggggt 240 

ccgcggcctc tgcgcgcact aggtgaaata ccactactct gatcgttttt tcactgaccc 300 
ggtgaggcgg gggggcgagc 320 



<210> 


49 




<211> 


38 




<212> 


DNA 




<213> 


Homo sapiens 


<220> 






<221> 


unsure 




<222> 


(11) 




<223> 


May be 


any nucleic acid 


<400> 


49 




ctgctgccct nacgatggcc tggagtgtgt 


<210> 


50 




<211> 


499 




<212> 


DNA 




<213> 


Rattus 


sp. 


<220> 






<221> 


unsure 




<222> 


(47) 




<223> 


May be 


any nucleic acid 


<220> 






<221> 


unsure 




<222> 


(393) 




<223> 


May be 


any nucleic acid 


<400> 


50 





38 



gcagcgaaac cacagccaag ggaacgggct tggcggaatc agcgggngaa agaagaccct 60 
gttgagcttg actctagtct ggcacggtga agagacatga gaggtgtaga ataagtggga 120 
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ggcccccggc gcccccccgt tccccgcgag gggtcggggc ggggtccgcc ggccrcgcgg 18C 

gccgccggtg aaataccact actctcatcg ttttttcact gacccggtga ggcggggggg 240 

cgagccccga ggggctctcg cttctggcgc caagcgcccg tccgcgcgcg cgggcgggcg 300 

cgacccgctc cggggacagt gccaggtggg gagtttgact ggggcggtac acctgtcaaa 360 

cggtaacgca tgtgtccaca ccaagacctg cangccggga gtcaggattc ctccctccct 420 

gaggcactga acacccgcgg cacctcccca cagcatgtct caccacaatc ctgtrgctac 480 

atcagagtgt atttttgta 499 

<210> 51 

<211> 301 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (242) 

<223> May be any nucleic acid 
<400> 51 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccgggtccc ccccggtgtc cccgcgaggc ccgggtcggg gttccgcggc cctgcggctc 24C 
gngatgaaat accactactc tgatcgtttt ttcactgacc cggtgaggcg ggggggcgag 300 
c 301 

<210> 52 
<211> 611 
<212> DNA 
<213> Rattus sp. 

<220> 

<221> unsure 
<222> (551) 

<223> May be any nucleic acid 
<400> 52 

tcgtcctccc ccttccccct ccgcggggtc gggggttccc ggggttcggg gttctcctcc 60 
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gcgtcggcgg ttcccccgcc gggtgcgccc cccgggccgc ggtttcccgc gcggcgcctc 120 
gcctcggccg gcgcctagca gccgacttag aactggtgcg gaccagggga atccgactgt 180 
ttaattaaaa caaagcatcg cgaaggcccg cggcgggtgt tgecgcgatg tgatttctgc 240 
ccagtgctct gaatgtcaaa gtgaagaaat tcaatgaagc gcgggtaaac ggcgggagta 300 
actatgactc tcttaaggta gccaaatgcc tcgtcatcta attagtgacg cgcatgaatg 360 
gatgaacgag attcccactg tccctaccta ctatccagcg aaaccacagc caagggaacg 420 
ggcttggcgg aatcagcggg gaaagaagac cctgttgagc ttgactctag tctggcacgg 480 
tgaagagaca tgagaggtgt agaataagtg ggaggccccc ggcgcccccc cgttccccgc 540 
gaagggtcgg ngcggggtcc gccggcctcg cgggccgccg gtgaaataac actactctca 600 
tcgttttttc a 

oil 

<210> 53 
<211> 655 
<212> DNA 
<213> Rattus sp. 

<220> 

<221> unsure 
<222> (597) 

<223> May be any nucleic acid 
<400> 53 

tcccggggag cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt 60 
ccccctccgc ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggttcc 120 
cccgccgggt gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc 180 
ctagcagccg acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa 240 
gcatcgcgaa ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaac 300 
gtcaaagtga agaaattcaa tgaagcgcgg gtaaacggcg ggagtaacta tgactctctt 360 
aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaatggatg aacgagattc 420 
ccactgtccc tacctactat ccagcgaaac cacagccaag ggaacgggct tggcggaatc 480 
agcggggaaa gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag 540 
aggtgtagaa taagtgggag gcccccggcg cccccccgtt ccccgcgagg ggtcggngcg 600 
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gggtccgccg gcctcgcggg ccgccggtga aataacacta ctctcatcgt ttttt 655 

<210> 54 

<211> 655 

<212> DNA 

<213> Rattus sp. 

<400> 54 

tcccggggag cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt 60 

ccccctccgc ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggttcc 120 

cccgccgggt gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc 180 

ctagcagccg acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa 240 

gcatcgcgaa ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaat 300 

gtcaaagtga agaaattcaa tgaagcgcgg gtaaacggcg ggagtaacta tgactctctt 360 

aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaatggatg aacgagattc 420 

ccactgtccc tacctactat ccagcgaaac cacagccaag ggaacgggct tggcggaatc 480 

agcggggaaa gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag 540 

aggtgtagaa taagtgggag gcccccggcg cccccccgtt ccccgcgaag ggtcggggcg 600 

gggtccgccg gcctcgcggg ccgccgggtg aaataccact actctcatcg ttttt 655 

<210> 55 
<211> 661 
<212> DNA 
<213> Rattus sp. 

<400> 55 

tcccggggag cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt 60 

ccccctccgc ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggttcc 120 

cccgccgggt gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc 180 

ctagcagccg acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa 240 

gcatcgcgaa ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaat 300 

gtcaaagtga agaaattcaa tgaagcgcgg gtaaacggcg ggagtaacta tgactctctt 360 

aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaatggatg aacgagattc 420 
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ccactgtccc tacctactat ccagcgaaac cacagccaag ggaacgggct tggcggaatc 480 

agcggggaaa gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag 540 

aggtgtagaa taagtgggag gcccccggcg cccccccgtt ccccgcgagg ggtcggggcc 600 

gggtccgccg ggctcgcggg ccgccggtga aataccacta ctctcatcgt t tt t react g 660 

a 661 

<210> 56 

<211> 251 

<212> DNA 

<213> Homo sapiens 

<400> 56 

cttttttttt ttctcttctt ttttcttctt tttttttttt ttttctcacc gggtcagtga 60 

aaaaacgatc agagtagtgg tatttcaccg gcggcccgca cggggctccc agccccgggc 120 

ccctcgcggg gaeacegggg gggcgccggg ggcctcccac ttattctaca cctctcatgt 180 

ctcttcaccg tgecagacta gagtcaagct caacagggtc ttctttcccc gctgattccg 240 

ccaagcccgt t 251 

<210> 57 

<211> 426 

<212> DNA 

<213> Homo sapiens 

<400> 57 

ctaattagtg aegegcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agecaaggga aegggcttgg eggaatcage egggaaagaa gaccctgttg 120 

agcttgactc tagtctggca eggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 

cccggcgccc ccccggtgtc cccgcgatgg cccggggcgg ggtcacgegg ccgtgcggcc 240 

acggtgaaat accactactc tgatcgtttt ttcactgacc cggtgaggcg ggggggegag 300 

ccccgagggg tctacgcttc tggcgccaag ccgcggaccg cgcgccgagc acacagtctt 360 

cccgggggga acaagtttgc caggtggggg agtttgactg ggggeggtae acctgtcaaa 420 
eggtaa 



426 



<210> 58 
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<211> 115 
<212> DNA 

<213> Homo sapiens 
<400> 58 

cggggaaaga agaccctgtt gagcttgact ctagtctggc acggtgaaga gacatgagag 60 
gtgtagaata agtgggaggc ccccggcgcc ccccccggtg tccccgtgtc gacgc 115 

<210> 59 
<211> 540 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> (12) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (52) 

<223> May be any nucleic acid 
<400> 59 

ctggagtgtg tncccactga ggagtccaac atcaccatgc agattatgcg gntcaaacct 60 
caccaaggcc agcacatagg agagatgagc ttcctacagc acaacaaatg tgaatgcaga 120 
ccaaagaaag atagagcaag acaagaaaaa tgtgacaagc cgaggcggtg agccgtgcag 180 
gaggaaggag cctccctcag ggtttcggga accagatctc tcaccagga'a agactgatac 240 
agaacgatcg atacagaaac cacgctgccg ccaccacacc atcaccatcg acagaacagt 300 
ccttaatcca gaaacctgaa atgaaggaag aggagactct gcgcagagca ctttgggtcc 360 
ggagggcgag actccggcgg aagcattccc gggcgggtga cccagcacgg tccctcttgg 420 
aattggattc gccattttat ttttcttgct gctaaatcac cgagcccgga agattagaga 480 
gttttatttc tgggattcct gtagacacac ccacccacat acatacattt atatatatat 540 

<210> 60 
<211> 215 
<212> DNA 

<213> Homo sapiens 
<400> 60 

ccggtcgacg ccggggacac cgggggggcg ccgggggctc ccacttattc tacacctctc 60 
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atgtctcttc accgtgccag actagagtca agctcaacag ggtcttcttt ccccgctgat 120 

tccgccaagc ccgttccctt ggctgtggtt tcgctggata gtaggtaggg acagtgggaa 180 
tctcgttcat ccattcatgc gcgtcactaa ttaga 215 

<210> 61 
<211> 250 
<212> DNA 

<213> Homo sapiens 
<400> 61 

ttgcagggcc ggcggacccg cccgggcccc tcgcgggaca ccgggggggc gccggggcct 60 
cccacttatt ctacacctct catgtctctt caccgtgcca gactagagtc aagctcaaca 120 
gggtcttctt tccccgctga ttccgccaag cccgttccct tggctgtggt ttcgctggat 180 
agtaggtagg gacagtggga atctcgttca tccattcatg cgcgtcacta attagatgac 240 
gaggcatttg 25Q 

<210> 62 

<211> 303 

<212> DNA 

<213> Homo sapiens 

<400> 62 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttga.ctc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 

cccgggcccc ccccggtgtc cccgcgaggc ccaggggcgg ggtccgcggc cactgcaacg 240 

cctggtcgaa ataccactac tctgatcgtt ttttcactga cccggtgagg cgggggggcg 300 
agC 303 

<210> 63 

<211> 201 

<212> DNA 

<213> Homo sapiens 

<400> 63 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
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gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag aca-gagagg tgtagaataa gtgggaggcc 180 
cccggcccgc - cccggggtcg a 201 

<210> 64 

<211> 224 

<212> DNA 

<213> Homo sapiens 

<400> 64 

gtcgacaatt caatgaagcg cggggacacc ggggggacgc ctggggctcc cacttattct 60 

acacctctca tgtctcttca ccgtgccaga ctagagtcaa gctcaacagg gtcttctttc 120 

cccgctgatt ccgccaagcc cgttcccttg gctgtggttt cgctggatag taggtaggga 180 

cagggggaat ctcgttcatc cattcatgcg cgtcactaat taga 224 

<210> 65 

<211> 283 

<212> DNA 

<213> Homo sapiens 

<400> 65 

gatgaacgag attcccactg tccctaccta ctatccagcg aaaccacagc caagggaacg 60 
ggcttggcgg aatcagcggg gaaagaagac cctgttgagc ttgactctag tctggcacgg 120 
tgaagagaca tgagaggtgt agaataagtg ggaggccccc ggcgcccccc cggtgtcccc 180 
gctgaggccc ggggcggggt ccgtggccct gcggccctgg tgaaatacca ctactctgat 240 
cgttttttca ctgacccggt gaggcggggg ggcgagctcg agg 283 

<210> 66 
<211> 321 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 

<222> (97) . . (98) 

<223> May be any nucleic acid 

<400> 66 

gccagaagcg agacccctcg ggcgctcccc ccgcctcacc gggtcagtga aaaaacgatc 60 
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agagtagtgg tatttcaccg gcggcccgca cgcagcnnac ccgccccggg cccc-cgcgg 120 
gtacaccggg ggggcgccgg gggcctccca cttattctac acctctcgtt tctc~cagc 180 
gtgccagact agagtcaagc tcaacagggt cttctttccc cgctgattcc gccaagcccg 240 
ttcccttggc tgtggtttcg ctggatagta ggtagggaca gtgggaatct cgttcatcca 300 
ttcatgcgcg tcactaatta g 321 

<210> 67 

<211> 231 

<212> DNA 

<213> Mus musculus 

<400> 67 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gacccrgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 

cccggcgccc ggccccgtcc tcgcgtcggg gtcggggcac gccggcctcg c 231 

<210> 68 

<211> 193 

<212> DNA 

<213> Homo sapiens 

<400> 68 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccggcgccc ccc 193 

<210> 69 

<211> 306 

<212> DNA 

<2 13> Mus musculus 

<400> 69 

tcggatccaa gcggaccttg cgccagaagc gagacccctc ggcgcgcccc cccgcctcac 60 

cgggtcagtg aaaaaacgat gagagtagtg gtatttcacc ggcggcccgg agccgcgtgc 120 

cccgaccccg actgcgagga cggggccggg cgccgggggc ctcccactta ttctacacct 180 
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ctcatgtctc ttcaccgtgc cagacragag tcaagctcaa cagggtcttc tttcrrccgca 240 
tcattctcgc aagcccgttc ccttggctgt ggtttcgctg gatagtaggt agggacagtg 300 
ggaatc 306 

<210> 70 

<211> 308 

<212> DNA 

<213> Mus musculus 

<400> 70 

cccagtcaaa ctccccacct ggcactgtcc ccggagcggg tcgcgcccgc ccgcacgcgc 60 
ggagcggacg cttggcgcca gaagcgagag ccctcggcgc gcccccccgc ctcaccgggt 120 
cagtgaaaaa acgatgagag tagtggtatt tcaccggcgg cccgcgaggc cggcgtgccc 180 
cgaccccgac gcgaggacgg ggccgggcgc cgggggcctc ccacttattc tacacctctc 240 
atgtctcttc accgtgccag actagagtca agctcaacag ggtcttcttt ccccgctgat 300 
tccgccaa - 308 

<210> 71 

<211> 332 

<212> DNA 

<213> Mus musculus 

<400> 71 

attgggatcc aacgccagaa gcgagacccc tcggcgcgcc cccccgcctc accgggtcag 60 
tgaaaaaacg atgagagtag tggtatttca ccggcggccc gcgaggccgg cgtgccccga 120 
ccccgacgcg aggacggggc cgggcgccgg gggcctccca cttattctac acctctcatg 180 
tctcttcacc gtgccagact agagtcaagc tcaacagggt cttctttccc cgctgattca 240 
tcttagcccg ttcccttggc tg-tggtttcg ctggatagta ggtagggaca gtgggaatct 300 
cgttcatcca ttcatgcgcg tcactaatta ga 332 



<210> 72 
<211> 340 
<212> DNA 

<213> Mus musculus 
<400> 72 
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ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccggcgccc ggccccgtcc tcgcgtcggg gtcggggcac gccggcctcg cgggccgccg 24 0 
gtgaaatacc actactctca tcgttttttc actgacccgg tgatgcgggg gggcgtagcc 300 
gagggctctc gcttctggcg ccaacgtccg tcccgcgcgt 3 40 

<210> 73 
<211> 343 
<212> DNA 

<213> Mus musculus 
<400> 73 

cgcccgcacg ccgacaggac gcttggcgcc agaagcgaga cccctcgcgc cccccccgcc 60 
tcaccgggtc agtgaaaaaa cgatgagagt agtggtattt caccggcggc ccggaggcac 120 
gctgcgcccg accccgacgc gaggactggg ccgggcgccg ggggcctccc acttattcta 180 
cacctctcat gtctcttcac cgtgccagac tagagtcaag ctcaacaggg tcttctttcc 240 
ccgctgattc cgccaagccc gttccattgg ctgtggtttc gctggatagt aggtagggac 300 
agtgggaatc tcgttcatcc attcatgcgc gtcactaatt aga 343 

<210> 74 

<211> 424 

<212> DNA 

<213> Mus musculus 

<400> 74 

attcggatcc aacttcgtac tgaaaatcaa gatcaagcga gcttttgccc ttctgctcca 60 

cgggaggttt ctgtcctccc tgagctcgcc ttaggacacc tgcgttaccg tttgacaggt 120 

gtaccgctcc cagtcaaact ccccacctgg cactgtcccc ggagcgggtc gccccgccgc 180 

acgcgcgcac ggacgcttgg gccagaagcg agagccctcg ggtgcccccc cgcctcaccg 240 

ggtcagtgaa aaaacgatga gagtagtggt atttcaccgg cggcccgcga gccggcgtgc 300 

cccgaccccg acgcgaggac ggggccgggc gccgggggcc tcccacttat tctacacctc 360 

tcatgtctct tcaccgtgcc agactagagt caagctcaac agggtcttct ttccccgctg 420 
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attC AOA 

4 24 

<210> 75 
<211> 487 
<212> DNA 

<213> Mus musculus 
<400> 75 

gggaacgggc ttggcggaat cagcggggaa agaagaccct gttgagcttg actatagtct 60 

ggcacggtga agagacatga gaggtgtaga ataagtggga ggcccccggc gcccggcccc 120 

gtcctcgcgt cggggtcggg gcacgccggc ctcgcgggcc gccggtgaaa taccactact 180 

ctcatcgttt tttcactgac ccggtgaggc gggggggcga gcccggaggg cgtctcgctt 240 

ctggagcacg cgctattgct cacaggcgat ggcttggctc acctgcaggc tgtggacccc 300 

agcagctgct ctgcatcatc cctcatgtgc aggtgtttgc cgtgtagccc ctaagcagaa 360 

ggaatttgtc atcactagcc tgaaggagcg tggttatgtg acccttatgt gtggagatgg 420 

caccaacgat gttggcgcac tgaagcacgc tgaatgtggt gtagcgctcc tggccaatgg 480 
ccctgag 487 

<210> 76 
<211> 508 
<212> DNA 

<213> Mus musculus 
<400> 76 

aattcggatc catcgcggtg accttgaagc ctaggcgcgg gccgggtgga gccgccgcag 60 
tgcagatctt ggtggtagta gcaaatattc aaacgagaac ttfgaaggcc gaagtggaga 120 
agggttccat gtgaacagca gttgaacatg ggtcagtcgg tcctgagaga tgggcgagtg 180 
ccgttccgaa ggacgggcga tggcctccgt tgccctcggc cgatcgaaag agagcccctc 24 0 
gggcgtcgcc cccccagcct caccgggtca gtgaaaaaac gatgagagta gtggtatttc 300 
accggcggcc cgcgaggccg gcgtgccccg accccgacgc gaggacgggg ccgggcgccg 360 
ggggcctccc acttattcta cacctctcat gtctcttcac cgtgccagac tagagncaag 420 
ctcaacaggg tcttctttcc ccgctgattc cgccaagccc gttcccttgg ctgtggtttc 480 
gctggatagt aggtagggac agtgggaa 508 
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<210> 77 

<211> 585 

<212> DNA 

<213> Mus musculus 

<400> 77 

cttgactcta gtctggcacg gtgaagagac atgagaggtg tagaataagt gggaegcccc 60 
cggcgcccgg ccccgtcctc gcgtcggggt cggggcacgc cggcctcgcg ggcgccggtg 120 
aaataccact actctcatcg ttttttcact gacccggtga tgcggggggg cgagcccgag 180 
gggctctcgc ttctggcgcc aagcgtccgt cccgcgcgtg cgatgggcgc gaccctgtcc 240 
ggggacagtg ccaggtgtgg agtttgactg gggcggtaca cctgtcaaac ggtaacgcag 300 
gtgtccttag gcgagctcag ggaggacaga aacctcccgt ggagctcaag agcaacccta 360 
ccttgaacga gtaccacacc agggccaaaa cccacctgaa gacacttggc gagaaagcca 420 
gacctgcgct ggaggacctg cgccatagtc tgatgcccat gctggagacg cttaagaccc 480 
aagtcgagag tgtgatcgac aaggccagcg agactctgac tgcccagtga gttgccgctt 540 
tcactcccac ccgcgaattg gtttcttcga taagctttca gaatg 585 

<210> 78 

<211> 149 

<212> DNA 

<213> Homo sapiens 

<400> 78 

ccagcgaaac cacagccaag ggaacgggct tggcggaatc agcggggaaa gaagaccctg 60 

ttgagcttga ctctagtctg gcacggtgaa gagacatgag gggtgtagaa taagtgggag 120 

gcccccggcg cccccccggt gtccccgcg 149 

<210> 79 

<211> 231 

<212> DNA 

<213> Homo sapiens 

<400> 79 

gccacagcca agggaacggg cttggcggaa tcagcgggga aagaagaccc tgtrgagctt 60 

gactctagtc tggcacggtg aagagacatg agaggtgtag aataagtggg aggcccccgg 120 

gccccccccg gtgtccccgc gagtcccggg cggggtcccg acccctgcgc gccgggtgaa 180 
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ataccactac tctgatcgtt ttttcactga cccggtgagg cgggggggcg a 231 

<210> 80 
. <211> 300 
<212> DNA 

<213> Homo sapiens 
<400> 80 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cccgggacgc ccccggtgtc cccgcgaggc ccggggcggg gttccgcggc cctgcggccc 240 
ggtggaagat accactactc tgatcgtttt ttcactgacc cggtgaggcg ggggggcgag 300 

<210> 81 
<211> 314 
<212> DNA 

<213> Mus musculus 
<400> 81 

aagcgagacc cctcggcgcg cccccccgcc tcaccgggtc agtgaaagaa cgatgagagt 60 
agtggtattt caccggcggc ccgcgaggcc ggcgtgcccc gaccccgact cgaggacggg 120 
gccgggcgcc gggggcctcc cacttattct acacctctca tgtctcttca ccgtgccaga 180 
ctagagtcaa gctcaacagg gtcttctttc cccgctgatt ccgccaagcc cgttcccttg 240 
gctgtggttt cgctggatag taggtaggga cagtgggaat ctcgttcatc cattcatgcg 300 
cgtcactagt taga 314 

<210> 82 
<211> 171 
<212> DNA 

<213> Homo sapiens 
<400> 82 

attagtgacg cgcatgaatg gatgaacgag attcccactg tccctaccta ctatccagcg 60 
aaaccacagc caagggaacg ggcttggcgg aatcagcggg gacaccggag gggcgccggg 120 
ggcctcccac ttattctaca cctctcatgt ctcttcgtcg acgcggccgc a 171 
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<210> 83 

<211> 412 

<212> DNA 

<213> Mus musculus 

<400> 83 

ctcaacccag acacctgtag gtgccggaag ccgcgaaagt gacaagctgc tttccagact 60 
ccacgggccc ggctgctttt atggccctgc ttcacaggga gaagagtgga gcacaggcga 120 
acctcctcag tctgggaggt cactgcccca ggacctggac cttttagaga gctctctcgc 180 
catcttttat ctcccagagc tgccatctaa caattgtcaa ggaacctcat gtctcacctc 240 
aggggccagg gtactctctc acttaaccac cctggtcaag tgagcatctt ctggctggct 300 
gtctcccctc actatgaaaa ccccaaactt ctaccaataa cgggatttgg gttctgttat 360 
gataactgtg acacacacac acactcacac tctgataaaa gagatggaag ac 412 

<210> 84 
<211> 415 
<212> DNA 

<213> Mus musculus 
<400> 84 

ctcaacccag acacctgtag gtgccggaag ccgcgaaagt gacaagctgc tttccagact 60 
ccacgggccc ggctgctttt atggccctgc ttcacaggga gaagagtgga gcacaggcga 120 
acctcctcag tctgggaggt cactgcccca ggacctggac cttttagaga gctctctcgc 180 
catcttttat ctcccagagc tgccatctaa caattgtcaa ggaacctcat gtctcacctc 240 
aggggccagg gtactctctc acttaaccac cctggtcaag tgagcatctt ctggctggct 300 
gtctcccctc actatgaaaa ccccaaactt ctaccaataa cgggatttgg gttctgttat 360 
gataactgtg acacacacac acactcacac tctgataaaa gagatggaag acact 415 

<210> 85 
<211> 356 
<212> DNA 

<213> Mus musculus 
<400> 85 

tcggcacagg gcgccgcgca cgcgcgacgg accttggcgc cagaagcgag acccctcggg 60 
cgcccccccg cctcaccggg tcagtgaaaa aaacgatgag agtagtggta tttcaccggc 120 
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ggcccgcgag gccgcgtgcc ccgaccccga cgcgaggatc gggccgggcg ccgggggcct 180 
cccacttatt ctacacctct catgtctctt caccgtgcca gactagagtc aagctcaaca 240 
gggtcttctt tccccgctga ttccgccaag cccgttccct tggctgtggt ttcgcaggtt 300 
cgtaggtagg gacagtggga atctcgttca tccattcatg cgcgtcacta attaga 356 

<210> 86 
<211> 418 
<212> DNA 

<213> Mus musculus 
<220> 

<221> unsure 
<222> (86) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (197) 

<223> May be any nucleic acid 
<400> 86 

aacgagggtt tgacaggtgt accgccccag tcaaactccc cagctggcac tgtccccgga 60 
gcggtcgcgc ccgccgcacg cgcgancgga cgcttgggcc agaagcgaga cccactcggg 120 
gcaccccccg cctcaccggg tcagtgaaaa aacgatgaga gtagtggtat ttcaccggcg 180 
gcccgcgagg aggcagnccc cttacccact gccgcgagga cggggccggg cgccaggggc 24 0 
ctcccactta ttctacacct ctcatgtctc ttcaccgtgc cagactagag tcaagctcaa 300 
cagggtcttc tttccccgct gattccgcca agcccgttcc cttggctgtg gtttcgctgg 360 
atagtaggta gggacagtgg gaatctcgtt catccattca tgcgcgtcac taattaga 418 

<210> 87 
<211> 463 
<212> DNA 

<213> Mus musculus 
<400> 87 

ttcggatcat ctttctgtcc tccctgagct cgccttagga cacctgcgtt accgtttgac 60 
aggtgtatct ccccagtcaa actccccacc tggcactgtc cccggagcgg gtcgccccgc 120 
cgcacgcgcg gacggacgct tggcgccaga agcgagagcc ctcgggtgtt ccccccgcct 180 
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caccgggtca gtgactcaac gatgagagta gtggtatttc accggcggcc cgcgagaccg 240 

gcgtgccccg accccgacgc gaggacgggg ccgggcgccg ggggcctcac acttattcta 300 

cacctctcat gtctcttcac cgtgccagac tagagtcaag ctcaacaggg tcttctttcc 360 

ccgctgattc cgccaagccc gttcccttgg ctgtggtttc gctggatagt aggtagggac 420 
agtgggaatc tcgttcatcc attcatgcgc gtcactaatt aga 4 63 

<210> 88 
<211> 560 
<212> DNA 
<213> Rattus sp. 

<400> 88 

gggggttccc ggggttcggg gttctcctcc gcgtcggcgg ttcccccgcc gggtgcgccc 60 
cccgggccgc ggtttcccgc gcggcgcctc gcctcggccg gcgcctagca gccgacttag 120 
aactggtgcg gaccacggga atccgactgt gtaattaaaa caaagcatcg cgaaggcccg 180 
cggcgggtgt tgacgcgatg tgatttctgc ccagtgctct gaatgtcaaa gtgaacaaat 240 
tcaatgaagc gcgggtaaac ggcgggagta actatgactc tcttaaggta gccaaatgcc 300 
tcgtcagcta attactgact cgcatgaatg gatgaacgag attccactgt ccctacctac 360 
tatccaccga aatcacagcc acaggaacgg gcttggcaga atcagcgggg aaagaacacc 420 
tgttgagctt gactctactc tgggcacgtg aagacacatc acaggtgtag aataagtggg 480 
aggcccccgg cacaccccgt ttcgcgcgag gggtcaggcg gggtccgcga gatcgcgggc 54 0 
cccgatgaaa tacactatcc 560 

<210> 89 

<211> 294 

<212> DNA 

<213> Mus musculus 

<400> 89 

aaatgcctcg tcatctaatt agtgacgcgc atgaatggat gaacgagatt cccactgtcc 60 

ctacctacta tccagcgaaa ccacagccaa gggaacgggc ttggcggaat cagcggggaa 120 

agaagaccct gttgagcttg actctagtct ggcacggtga agagacatga gaggtgtaga 180 

ataagtggga ggcccccggc gcccggcccc gggtcctcca gcgtcgaaca cttccctgct 240 
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tttttcacat gttttatgga attgttcaca tgatttgaaa taataaaatg taga 294 

<210> 90 
<211> 308 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> (63) 

<223> May be any nucleic acid 
<220> 

<221> unsure 

<222> (188) . . (189) 

<223> May be any nucleic acid 

<220> 

<221> unsure 
<222> (230) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (242) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (246) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (294) 

<223> May be any nucleic acid 
<400> 90 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcngaaacca cagccaaggg aacgggcttg gcggaatcag cggggaaaga agaccctgtt 120 
gagcttgact ctagtcttgg cacgggtgaa gagacatgag aggtgtagaa taagtgggag 180 
gcccccgnnc ccccccaggt gtccccgcgg agccacaggg ccggggtccn cggcccttgc 240 ' 
gncgcnggtt gaaataccac tactctgatc gttttttcac tgacccggtg atgngagggg 300 
acgagcca ^ nfi 
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<210> 91 
<211> 591 
<212> DNA 
<213> Rattus sp. 

<400> 91 

gaaaaagctt gcggccgatc ccggggagcc cggcgggtcg ccggcgcggg gttttcctcc 60 
ggcctcgtcc tcccccttcc ccctccgcgg ggtcgggggt tcccggggtt cggggttctc 120 
ctccgcgtcg gcggttcccc cgccgggtgc gccccccggg ccgcggtttc ccgcgcggcg 180 
cctcgcctcg gccggcgcct agcagccgac ttagaactgg tgcggaccag gggaatccga 240 
ctgtttaatt aaaacaaagc atcgcgaagg cccgcggcgg gtgttgacgc gatgtgattt 300 
ctgcccagtg ctctgaatgt caaagtgaag aaattcaatg aagcgcgggt aaacggcggg 360 
agtaactatg actctcttaa ggtagccaaa tgcctcgtca tctaattagt gacgcgcatg 420 
aatggatgaa cgagattccc actgtcccta cctactatcc agcgaaacca cagccaaggg 480 
aacgggcttg gcggaatcag cggggaaaga agaccctgtt gagcttgact ctagtctggc 540 
acggtgaaga gacatgagag gtgtaaaata agtgggaggc ccccggcgcc c 591 



<210> 92 

<211> 264 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (6) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (28) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (126) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (169) 

<223> May be any nucleic acid 
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<220> 

<221> unsure 
<222> (189) 

<223> May be any nucleic acid 
<400> 92 

tctccngatg atgatgcaca gccttcancg ggggacattt aagacgcaga acaccaggtc 60 
caggctgcag ctgcgggact cagaggcgaa gttgaggggc tcaggaagga cgaagaacca 120 
cccttnagag aagaggcagc agcagcggcg gcagcagcag cggcagganc cccaccactg 180 
ccacatttnc caggaaacaa tgctgctagc gacattcaag ctgtgcgctg ggagctccta 240 
cagacacatg cgcaacatga aggg 264 

<210> 93 

<211> 207 

<212> DNA 

<213> Homo sapiens 

<400> 93 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 

cccggacccc gccccgggcg tcgacgc 207 

<210> 94 

<211> 203 

<212> DNA 

<213> Homo sapiens 

<400> 94 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccggcccgcc ccgggttcga cgc 203 

<210> 95 

<211> 566 

<212> DNA 

<213> Rattus sp. 
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<400> 95 

gtagcccggc gggtcgccgg cgcggggttt tcctccggcc tcgtcctccc ccttccccct 60 
ccgcggggtc gggggttccc ggggttcggg gttctcctcc gcgtcggcgg ttcccccgcc 120 
gggtgcgccc cccgggccgc ggtttcccgc gcggcgcctc gcctcggccg gcgcctagca 180 
gccgacttag aactggtgcg gaccagggga atccgactgt ttaattaaaa caaagcatcg 240 
cgaaggcccg cggcgggtgt tgacgcgatg tgatttctgc ccagtgctct gaatgtcaaa 300 
gtgaagaaat tcaatgaagc gcgggtaaac ggcgggagta actatgactc tcttaaggta 360 
gccaaatgcc tcgtcatcta attagtgacg cgcatgaatg gatgaacgag attcccactg 420 
tccctaccta ctatccagcg aaaccacagc caagggaacg ggcttggcgg aatcagcggg 480 
gaaagaagac cctgttgagc ttgactctag tctggcacgg tgaagagaca tgagaggtgt 540 
agaataagtg ggaggccccc ggggcc 566 

<210> 96 
<211> 572 
<212> DNA 
<213> Rattus sp. 

<400> 96 

tcccggggag cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt 60 
ccccctccgc ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggttcc 120 
cccgccgggt gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc 180 
ctagcagccg acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa 240 
gcatcgcgaa ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaat 300 
gtcaaagtga agaaattcaa tgaagcgcgg gtaaacggcg ggagtaacta tgactctctt 360 
aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaatggatg aacgagattc 420 
ccactgtccc tacctactat ccagcgaaac cacagccaag ggaacgggct tggcggaatc 480 
agcggggaaa gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag 540 
aggtgtacaa taagtgggag gcccccggcg cc 572 



<210> 97 
<211> 627 
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<212> DNA 

<213> Rattus sp. 

<400> 97 

ccggcgcggg gttttcctcc ggcctcgtcc tcccccttcc ccctccgcgg ggtcaggggt 60 

tcccggggtt cggggttctc ctccgcgtcg gcggttcccc cgccgggtgc gccccccggg 120 

ccgcggtttc ccgcgcggcg cctcgcctcg gccggcgcct agcagccgac ttagaactgg 180 

tgcggaccag gggaatccga ctgtttaatt aaaacaaagc atcgcgaagg cccgcggcgg 24C 

gtgttgacgc gatgtgattt ctgcccagtg ctctgaatgt caaagtgaag aaattcaatg 300 

aagcgcgggt aaacggcggg agtaactatg actctcttaa ggtagccaaa tgcctcgtca 360 

tctaattagt gacgcgcatg aatggatgaa cgagattccc actgtcccta cctactatcc 420 

agcgaaacca cagccaaggg aacgggcttg gcggaatcag cggggaaaga agaccctgtt 480 

gagcttgact ctagtctggc acagtgaaga gacatgagaa gtgtagaata actgggaggc 540 

ccctggagcc ccaccgttcc ccgcgatggg tccgggcagg gtccgccggc ctcgcgggcc 600 

gccggtgaaa taccactact ctcatcg 627 

<210> 98 
<211> 297 
<212> DNA 

<213> Mus musculus 
<400> 98 

catctaatta gtgacgcgca tgaatggatg aacgagattc ccactgtccc tacctactat 60 
ccagcgaaac cadagccaag ggaacgggct tggcggaatc agcggggaaa gaagaccgtg 120 
ttgagcttga ctctagtctg gcacggtgaa gagacatgag aggtgtagaa taagtgggag 180 
gccccgcgcc cggccccgtc ctcgcgtcgg ggtcggggca cgccggcctc gcggccgccg 240 
gtgaaatacc actactctca tcgttttttc actgacccgg tgaggcgggg gggcgag 297 

<210> 99 

<211> 206 

<212> DNA 

<213> Homo sapiens 

<400> 99 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
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gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccggaccccg ccccgggcta cgacgc 206 

<210> 100 

<211> 578 

<212> DNA 

<213> Rattus sp. 

<400> 100 

gcggacgctc ccgaggagcc cggcgggtcg ccggcgcggg gttttcctcc ggcctcgtcc 60 
tcccccttcc ccctccgcgg ggtcgggggt tcccggggtt cggggttctc ctccgcgtcg 120 
gcggttcccc cgccgggtgc gccccccggg ccgcggtttc ccgcgcggcg cctcgcctcg 180 
gccggcgcct agcagccgac ttagaactgg tgcggaccag gggaatccga ctgtttaatt 24 0 
aaaacaaagc atcgcgaagg cccgcggcgg gtgttgacgc gatgtgattt ctgcccagtg 300 
ctctgaatgt caaagtgaag aaattcaatg aagcgcgggt aaacggcggg agtaactatg 360 
actctcttaa ggtagccaaa tgcctcgtca tctaattagt gacgcgcatg aatggatgaa 420 
cgagattccc actgtcccta cctactatcc agcgaaacca cagccaaggg aacgggcttg 480 
gcggaaacag cggggaaaga agacctgttg agcttgactc tagtctggca cggtgaagag 54 0 
acatgagatg tgtagaataa gtgggaggcc cccggcgc 579 

<210> 101 
<211> 215 
<212> DNA 

<213> Homo sapiens 
<400> 101 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccgggacccc cacttattct aacctctcag tcgac 215 



<210> 102 
<211> 215 
<212> DNA 
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<213> Homo sapiens 
<400> 102 

gcctcgtcga cagaatattt tgggggtcgc 

atgtttcttc atcgtgccag actagattca 

tccgccaagc ccgttccctt ggctgtggtt 

tctcgttcat ccattcatgc gcgtcactaa 

<210> 103 
<211> 322 
<212> DNA 
<213> Mus musculus 

<400> 103 

attagtgacg cgcatgaatg gatgaacgag 
aaaccacagc caagggaacg ggcttggcgg 
ttgactctag tctggcacgg tgaagagaca 
cgcccggccc cgtcctcgcg tcggggtcgg 
ccactactct catcgttttt tcactgaccc 
tcgcttctgg cgccaacgtc eg 

<210> 104 
<211> 391 
<212> DNA 
<213> Mus musculus 

<400> 104 

attagtgacg cgcatgaatg gatgaacgag 
aaaccacagc caagggaacg ggcttggcgg 
ttgactctag tctggcacgg tgaagagaca 
gggcccggcc ccgtcctcgc gteggggteg 
aataccacta ctctcatcgt tttttcactg 
ggtctcgett ctggcgccaa ggtccgtctc 
acagtgccag gtgtggagtt ' tgactggggc 
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cggggtcctc tgacttattc tacacctctc 60 
agctcaacag ggtcttcttt ccccgctgat 120 
tegctggata gtaggtaggg acagtgggaa 180 
ttaga 215 



attcccactg tccctaccta ctatccagcg 60 
aatcagcggg gaaagaagac cctgttgagc 120 
tgagaggtgt agaataagtg ggaggccccg 180 
gcacgccgcc tcgcgggcgc eggtgaaata 240 
ggtgaggcgg gggggegage ccgaggcgtc 300 

322 



attcccactg tccctaccta ctatccagcg 60 
aatcagcggg gaaagaagac cctgttgagc 120 
tgagaggtgt agaataagtg ggaggccccc 180 
gggcacgccg gcctcgcggg cgccgtgtga 240 
acceggtgag geggggggge gagectgagg 300. 
gcgcgtggct gggccgatcc cgtctcgggg 360 
9 391 
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<210> 105 
<211> 485 
<212> DNA 
<213> Mus musculus 

<220> 

<221> unsure 
<222> (459) 

<223> May be any nucleic acid 
<400> 105 

cacagggaga ggtgtagaat aagtgggagg cccccgggcc cggccccgtc ctcgcgtcgg 60 
ggtcggggca cgccggcctc gcgggcgccg ggtgaaatac cactactctc atcgrttttt 120 
cactgacccg gtgatgcggg ggggcgagct cgaggggtat ctgcttctgg cgccaacgtc 180 
cgtcccgcgc gtgctgcggg cgcgaccccg tccggggaca gtgccaggtg ggac-gtttg 24 0 
actggggcgg tacacctgtc aaacggtaac gcaggtgtcc taaggcgagc tcagggagga 300 
cagaaacctc ccgtggagca gaagggcaaa agctcgcttg atcttgattt tcagracgaa 360 
tacagaccgt gaaagccggg cctcacgatc cttctgacct tttgggtttt aagcaggagg 420 
tgtcagaaaa gttaccccag gctgctttct gcttcacang tctctagcca gtccctccac 480 
aaaca 485 

<210> 106 
<211> 255 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> unsure 
<222> (4) 

<223> May be. any nucleic acid 
<400> 106 

gcgntcgacg gcgctgcggc gacgcgtgaa ataccactac tctgatcgtt ttttcactga 60 
cccggtgagg cgggggcctc ccacttattc tacacctctc atgtctcttc accgtgccag 120 
actagagtca agctcaacag ggtcttcttt ccccgctgat tccgccaagc ccgt.ccctt 180 
ggctgtggtt tcgctggata gtaggtaggg acagtgggaa tctcgttcat ccatrcatgc 240 
gcgtcactaa ttaga 255 
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<210> 107 
<211> 163 
<212> DNA 

<213> Homo sapiens 
<400> 107 

gatgaacgag attcccactg tccctatcct actatccagc gaaaccacag ccaagggaac 60 
gggcttggcg gaatcagcgg ggaaagaaga ccctgttgag cttgactcta gtctggcacg 120 
gtgaagagac atgagaggtg tagaataagt gggaggcccc egg 163 

<210> 108 
<211> 207 
<212> DNA 

<213> Homo sapiens 
<400> 108 

ccggcccctt cagtccccag cccctgcccc aactccgact cctgcaccca gcccggcttc 60 
agccccgatt ccgactccca ccccggcacc agcccctgcc ccagctgcag ccccagccgg 120 
cagcacaggg actggggggc ceggggtagg aagtgggggg geegggageg ggggggatcc 180 
ggctcgacct ggccttagcc agcagca 207 

<210> 109 
<211> 506 
<212> DNA 

<213> Mus musculus 
<400> 109 

caggggacag cccccactgg ctttgtcttt ggctcttcta ccacctctgc tccgtccacc 60 
ggctccactg ggttctcatt caccagtggc agtgcatccc agectggage ctctggtgtc 120 
agecttgget ctgtgggtag ctctgcccag cccacagcac tgtctggctc tcccttcaca 180 
ccagccactc tggtgactac tacagcagga gctacacagc cagctgctgc tgcacccact 240 
gctgccacca ecagtgeagg gtctacactc tttget tcca tagctgetge tcctgcctca 300 
tecagtgeta cagggctctc cctcccagct ccggtgacaa ctgcagcaac tectagtget 360 
gggactttgg gcttcagctc aaggcccctg gagcagctcc tggtgcctcc accaccagca 420 
ccaccactac cactaccacc actactacca ctgctgctgc cgctgccgcc tctaccacaa 480 
ccactggctt tgcttaagtc tgaaac 506 
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<210> 110 
<211> 938 
<212> DNA 

<213> Mus musculus 
<220> 

<221> unsure 
<222> (192) 

<223> May be any nucleic acid 
<400> 110 

ggtgtagaat aagtgggagg cccccgggcc cggccccgtc ctcgcgtcgg ggtcggggca 60 
cgccggcctc gcgggcgccg gtgaaatacc actactctca tcgttttttc actgacccgg 120 
tgaggcgggg gggcgagccc gagggctctc gcttctggcg ccaacgtccg gtccgcgcgt 180 
gcgcgcgccg ancccccctc ccggagaaca gtgccaggtg gggagtctga ctggggcggt 240 
acacctgtca aacggtaacg caggtgtcct aaggcgagct caaggaggac agaaacctcc 300 
cgtggagcag aagggcaaaa gctcgcttga tcttgatttt cagtacgaat acagaccgtg 360 
aaagcggggc ctcacgatcc ttctgacctt ttgggtttta agcaggaggt gtcagaaaag 420 
ttaccacagg gataactggc ttgtggcggc caagcgttca tagcgacgtc gctttttgac 480 
tcttcgatgt cggctcttcc tatcattgtg aagcagaatt caccaagcgt tggattgttc 540 
agccactaac taggaacgtg aactgcgact aagacgtcgt gagaaggtta gttttaccct 600 
actgatgatg tgttgttgcc atggtaatct gctcagtaac agacgaaccc agctagacac 660 
tttgtgcaat ggcttgctca agagcaatgg gcgactacca acccttggaa taagaatgaa 720 
cgctctaaat cagaacccgc cagggaaacg atacgcaagc cacgagcttc ggttggcccg 780 
aaaaacggtc ccgtaagtcc cgtcgggtaa acccgtactc acccgggggg ggataacccg 840 
cggggctcga acgggttcgt ccaaaacctc cttttgaaac ggctcgccaa aagcgcgctt 900 
tgcagtcact taacagtgct tgaactcggc aaaattca 938 

<210> 111 
<211> 239 
<212> DNA 
<213> Homo sapiens 

<400> 111 

tcgacacggg gacaccgggg ggggcgccgg gggctcccac ttattctaca cctctcatgt 60 
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ctcttcaccg tgccagacta gagtcaagct 
ccaagcccgt tcccttggct gtggtttcgc 
gttcatccat tcatgcgcgt cactaattag 

<210> 112 
<211> 184 
<212> DNA 
<213> Homo sapiens 

<400> 112 

ctaattagtg acgcgcatga atggatgaac 
gcgaaaccac agccaaggga acgggcttgg 
agcttgactc tagtctggca cggtgaagag 
cccg 

<210> 113 
<211> 184 
<212> DNA 
<213> Homo sapiens 

<400> 113 

ctaattagtg acgcgcatga atggatgaac 
gcgaaaccac agccaaggga acgggcttgg 
agcttgactc tagtctggca cggtgaagag 
cccg 

<210> 114 
<211> 240 
<212> DNA 
<213> Mus musculus 

<400> 114 

ccaaatgcct cgtcatctaa ttagtgacgc 
ccctacctac tatccagcga aaccacagcc 
aaagaagacc ctgttgagct tgactctagt 
gaataagtgg gaggcccccg cgcccggccc 
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-53- 

caacagggtc ttctttcccc gctgattccg 120 
tggatagtag gtagggacag tgggaatctc 180 
atgacgaggc atttggtcga cgcggccgc 239 



gagattccca ctgtccctac ctactatcca 60 
cggaatcagc gaggaaagaa gaccctgttg 120 
acatgagagg tgtagaacaa gtgggaggcc 180 

184 



gagattccca ctgtccctac ctactatcca 60 
cggaatcagc ctggaaagaa gaccctgttg 120 
acatgagagg tgtagaataa gtgggaggcc 180 

184 



gcatgaatgg atgaacgaga ttcccactgt 60 

aagggaacgg gcttggcgga atcagcgggg 120 

ctggcacggt gaagagacat gagaggtgta 180 

cgtcctcgcg tcggggtcgg ggcacgccgg 240 
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<210> 115 
<211> 488 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> (135) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (142) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (380) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (400) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (410) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (415) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (422) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (460) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (468) 

<223> May be any nucleic acid 
<400> 115 
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accatgcaga ttatgcggat caaacctcac 
ctacagcaca acaaatgtga atgcagacca 
gacaagccga ggcgntgagc gngcaggagg 
gatctctcac caggaaagac tgatacagaa 
cacaccatca ccatcgacag aacagtcctt 
gactctgcgc agagcacttt gggtccggag 
ggttgaccca gcatggtccn tttgggattg 
antcaccgag gcccggaagt ttaggagatt 
ccacccac 



-55- 

caaggccagc acataggaga gatgagcttc 60 
aagaaagata gagcaagaca agaaaaatgt 120 
aaggagcctc cctcagggtt tcgggaacca 180 
cgatcgatac agaaaccacg ctgccgccac 240 
aatccagaaa cctgaaatga aggaagagga 300 
gcgagactcc ggcggaagat ttcccgggcg 360 
ggtttcgccn tttatttttn tttgntgtta 420 
ttattttttn gggtttcnct taggacacan 480 

488 



<210> 116 
<211> 498 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> unsure 
<222> (134) 

<223> May be any nucleic acid 



<220> 

<221> unsure 
<222> (141) 

<223> May be any nucleic acid 



<220> 

<22 1> unsure 
<222> (383) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (390) 

<223> May be any nucleic acid 



<220> 

<221> unsure 
<222> (395) 

<223> May be any nucleic acid 



<220> 
<221> 
<222> 



unsure 
(402) 
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<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (414) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (432) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (448) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (470) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (475) 

<223> May be any nucleic acid 
<400> 116 

ccatgcagat tatgcggatc aaacctcacc aaggccagca cataggagag atgagcttcc 60 
tacagcacaa caaatgtgaa tgcagaccaa agaaagatag agcaagacaa gaaaaatgtg 120 
acaagccgag gcgntgagcg ngcaggagga aggagcctcc ctcagggttt cgggaaccag 180 
atctctcacc aggaaagact gatacagaac gatcgataca gaaaccacgc tgccgccacc 240 
acaccatcac cattcgacag aacagtcctt aatccagaaa cctgaaattg aaggaagagg 300 
gagactcttg cgcagagcac ttttggggtc cggagggcgg agattccggc gggaagattt 360 
tcccgggcgg gttgacccag gcntggtccn ttttnggatt tngggttttc ■ gccnttttat 420 
ttttttcttg gnttgtttaa attcaccnga ggcccggaag tttaggagan ttttnttttt 480 
ttgggtttcc cttagatt 498 

<210> 117 
<211> 348 
<212> DNA 

<213> Homo sapiens 
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<400> 117 

cagcacatag gagagatgag cttcctacag cacaacaaat gtgaatgcag accaaagaaa 60 

gatagagcaa gacaagaaaa gtaagtggcc ctgactttag cacttctccc tctccatggc 120 

cggttgtctt ggtttggggc tcttggctac ctctgttggg ggctcccata gcctccctgg 180 

gtcagggact tggtcttgtg ggggacttgt ggtggcagca acaatgggat ggagccaact 240 

ccaggatgat ggctctaggg ctagtgagaa aacatagcca ggagcctggc acttcctttg 300 

gaagggacaa tgccttctgg gtctccagat cattcctgac caggactt 348 

<210> 118 

<211> 197 

<212> DNA 

<213> Homo sapiens 

<400> 118 

cccccctcga ccggggggcc tcccacttat tctacacctc tcatgtctct tcaccgtgcc 60 

agactagagt caagctcaac agggtcttct ttccccgctg attccgccaa gcccgttccc 120 

ttggctgtgg tttcgctgga tagtaggtag ggacaggggg aatctcgttc atccattcat 180 

gcgcgtcact aattaga 197 

<210> 119 
<211> 154 
<212> DNA 

<213> Homo sapiens 
<400> 119 

gacggggggc gccgggggct cccacttatt ctacacctct catgtctctt caccgtgcca 60 
gactagagtc aagctcagca gggtcttctt tccccgctga ttccgccaag cccgttccct 120 
tggctgtggt ttcgctggat agtaggtagg gaca 154 



<210> 120 
<211> 263 
<212> DNA 
<213> Homo sapiens 

<400> 120 

tttaacgtag actttcagct gcatgacctg gtcccagccc tgtagctcgg aagccccagg 60 
aggtgaggtt cacaccctta gggctgggac tctctgagcc ctaaggatga gattctaagt 120 
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tcagagatga gttgagggct tccctgaagg gaccaaggaa gtccctgtgg cagaaacaat 180 

aggagacaag aggtcagtgg tgcggagggg aggggatggt acagaggggc ctggggctgg 240 

atcggagggt tttggttggg agg 263 

<210> 121 
<211> 183 
<212> DNA 

<213> Homo sapiens 
<400> 121 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 



<210> 122 
<211> 304 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> unsure 
<222> (5) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (17) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (25) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (255) 

<223> May be any nucleic acid 
<400> 122 

ccggnagtgt atttaancgg ttctnttctg tcctctccac cacccccacc cccctccctc 60 
cggtgtgtgt gccgctgccg ctgttgccgc cgcagcctcg tcagcctgcg cagcccctca 120 
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caggaggccc agcccgagtg cagtccagaa gcccccccag cggaggcggc cagagtaaaa 180 
gagcaagctt ttgtgaagat aatcgaagaa cttttctccc ccgtttgttt gttggagtgg 240 
tgccaggtac tggtntttgg agaacttgtc tacaaccagg gattgatttt aaagatgtct 300 

304 

<210> 123 
<211> 311 
<212> DNA 

<213> Homo sapiens 
<400> 123 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
gccccctcgc ccgtcacgca ccgcacgttc gtggggaacc tggcgctaaa ccattcgtag 240 
acgacctgct tctgggtcgg ggtttcgtac gtagcagagc agctccctcg ctgcgatcta 300 
ttggtcgacg c 311 



<210> 124 
<211> 347 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> unsure 
<222> (5) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (27) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (194) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (283) 

<223> May be any nucleic acid 
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<400> 124 

ccggnagtgt atttaatcgg ttctgtnctg tcctctccac cacccccacc cccctccctc 60 
cggtgtgtgt gccgctgccg ctgttgccgc cgcagcctcg tcagcctgcg cagcccctca 120 
caggaggccc agcccgagtg cagtccagaa gcccccccag cggaggcggc agagtaaaag 180 
agcaagcttt tgtnagataa tcgaagaact tttctccccc gtttgtttgt tggagtggtg 240 
ccaggtactg gttttggaga acttgtctac aaccagggat tgnttttaaa agatgtcttt 300 
tttttaattt tacttttttt ttaagcacca aattttggtt gtttttt 347 

<210> 125 

<211> 261 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (168) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (171) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (211) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (217) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (247) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (258) 

<223> May be any nucleic acid 
<400> 125 

gacaggcaga ggacaggtcc agtctctgtg gggactaacg aaagacatca tcatgatgga 60 
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ggacctgcct ggtctagccc caggcccagc ccccagccca gcccccagcc ccacagtagc 120 
ccctgaccca gccccagacg cctaccgrcc agtggggctg accaaggncg ngctgrccct 180 
gcacacgtag aaggaagagc aagccttcct nagccgnttc cgagacctgg gcaggctgcg 240 
tggactngac agctcttnca c 261 

<210> 126 
<211> 153 
<212> DNA 
<213> Mus musculus 

<400> 126 

cagggaaaga agaccctgtt gagcttgact ctagtctggc acggtgaaga gacatgagag 60 

gtgtagaata agtgggaggc cccggcaccc ggccccgtcc tcgcgtcggg gtcggggcac 120 

gccggcctcg cgggcgcacg gtgaaatacc act 153 

<210> 127 
<211> 224 
<212> DNA 
<213> Homo sapiens 

<400> 127 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccgccgcgcc ccggggtcga cgcggccgca atttagtagt agta 224 

<210> 128 
<211> 268 
<212> DNA 
<213> Mus musculus 

<400> 128 

aacgatgagagtagtggtat ttcaccgacg gcccgcgagg ccggcgtgcc cccgaccccc 60 
gacgcgaggc acggggccgg gcgccggggc ctcccactta ttctacacct ctcatgtctc 120 
ttcaccgtgc cagactagag tcaagctcaa cagggtcttc tttccccgct gattccgcca 180 
agcccgttcc cttggctgtg gtttcgctgg atagtaggta gggacagtgg gaatctcgtt 240 
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catccattca tgcgcgtcac taattaga 268 

<210> 129 
<211> 138 
<212> DNA 

<213> Rattus norvegicus 
<400> 129 

gcggccgcgg cggcggcggc agcggcagcg gcagctcaga gcgcgcagca gcaacagcag 60 
cagcaggcgc cgcagcagca ggcgccgcag ctgagcccgg tggcggacgg ccagccctca 120 
aggggcggtc acaagtca 138 

<210> 130 
<211> 184 
<212> DNA 
<213> Homo sapiens 

<400> 130 

ctaattagtg acgcgcatga atggatgaac gagattcccc ctgtccctac ctactatcca 60 

gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 

agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggacgcc 180 
CCCg 184 

<210> 131 
<211> 190 
<212> DNA 
<213> Homo sapiens 

<400> i31 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccggcgccgt 19Q 



<210> 132 
<211> 227 
<212> DNA 
<213> Mus musculus 



<400> 132 
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aaaaacgatg agagtagtgg tatttcaccg gcggcccgcg aggcagcgtg ccccgacccc 60 
gacgcgagga cgggccgggc gccgggggct cccacttatt ctacacctct catgtctctt 120 
caccgtgcaa. gactagagtc aagctcaaca gggtcttctt tccccagctg attccgccaa 16C 
ggctcgttcc attggctggt ggttttcgct ggatagtagg gtaggga 22" 

<210> 133 
<211> 182 
<212> DNA 

<213> Homo sapiens 
<400> 133 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
cc 182 

<210> 134 

<211> 183 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (99) 

<223> May be any nucleic acid 
<220> 

<221> unsure 
<222> (158) 

<223> May be any nucleic acid 
<400> 134 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcanc ggggaaagaa gaccctgttg 120 
agcttgactc gtagtctggc acggtgaaga gacatganag gtgtagaata agtgggaggc 180 
ccc ie3 



<210> 135 
<211> 183 
<212> DNA 
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<213> Homo sapiens 
<400> 135 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
ccq 

y 183 

<210> 136 
<211> 191 
<212> DNA 
<213> Homo sapiens 

<400> 136 

ctaattagtg acgcgcatga atggatgaac gagattccca ctgtccctac ctactatcca 60 
gcgaaaccac agccaaggga acgggcttgg cggaatcagc ggggaaagaa gaccctgttg 120 
agcttgactc tagtctggca cggtgaagag acatgagagg tgtagaataa gtgggaggcc 180 
caggtcgacg c ' 

<210> 137 
<211> 294 
<212> DNA 

<213> Rattus norvegicus 
<400> 137 

gcggccgcgg cggcggcggc agcggcagcg gcagctcaga gcgcgcagca gcaacagcag 60 
cagcaggcgc cgcagcagca ggcgccgcag ctgagcccgg tggcggacgg ccagccctca 120 
gggggcggtc acaagtcagc ggccaagcag gtcaagcgcc agcgctcgtc ctctcccgaa 180 
ctgatgcgct gcaaacgccg gctcaacttc agtggcttcg gctacagcct tccacagcag 240 
cagccggcag ccgtggcgcg ccgcaacgag cgcgagcgca accgggtcaa gttg 294 

<210> 138 
<211> 362 
<212> DNA 

<213> Rattus norvegicus 
<400> 138 

gcggccgcgg cggcggcggc agcggcagcg gcagctcaga gcgcgcagca gcaacagcag 60 
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cagcaggcgc cgcagcagca ggcgccgcag ctgagcccgg tggcggacgg ccagccctca 120 
gggggcggtc acaagtcagc ggccaagcag gtcaagcgcc agcgctcgtc ctctcccgaa 180 
ctgatgcgct gcaaacgccg gctcaacttc agtggcttcg gctacagcct tccacagcag 240 
cagccggcag ccgtggcgcg ccgcaacgag cgcgagcgca accgggtcaa gttggttaac 300 
ctgggctttg ccaccctccg ggagcatgtc cccaacggcg ctgccaacaa gaagatgagc 360 

362 

<210> 139 
<211> 389 
<212> DNA 
<213> Mus musculus 

<400> 139 

ctgctccgtc gcctgctgct tgttgcactg ctgcagctgg ctcgcaccca ggcccctgtg 60 
tcccagtttg atggccccag caccagaaga aagtggtgcc atggatagac gtttatgcac 120 
gtgccacatg ccagcccagg gaggtggtgg tgcctctgag catggaactc atgggcaatg 180 
tggtcaaaca actagtgccc agctgtgtga ctgtgcagcg ctgtggtggc tgctgccctg 240 
acgatggcct ggaatgtgtg cccactgcga acaccaagtc cgaatgcaga tcctcatgat 300 
ccagtacccg agcagtcagc tgggggagat gtcctggaag aacacagcca atgtgaatgc 360 
agaccaaaaa aaaaggagag tgctgtgaa 339 

<210> 140 
<211> 491 
<212> QNA 
<213> Mus musculus 

<220> 

<221> unsure 
<222> (227) 

<223> May be any nucleic acid 
<400> .140 

gagagtgctg tgaaccagac agggttgcca taccccacca ccgtccccag ccccgctctg 60 
ttccgggctg ggactctacc ccgggagcat cctccccagc tgacatcatc catcccactc 120 
cagccccagg gtcctctgcc cgccttgcac ccagcgccgt caacgccctg acccccggac 180 
ctgccgctgc cgctgcagac gccgccgctt cctccattgc caaggcnggg gcttagagct 240 
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caacccagac acctgtaggt gccggaagcc gcgaaagtga caagctgctt tccagactcc 300 
acgggcccgg ctgcttttat ggccctgctt cacagggaga agagtggagc acaggcgaac 360 
ctcctcagtc tgggaggtca ctgccccagg acctggacct tttagagagc tctctcgcca 420 
tcttttatct cccagagctg ccatctaaca attgtcaagg aacctcatgt ctcacctcag 480 
gggccagggt a 

4 91 

<210> 141 
<211> 410 
<212> DNA 

<213> Mus musculus 
<400> 141 

ccaccaccgt ccccagcccc gctctgttcc gggctgggac tctaccccgg gagcatcctc 60 
cccagctgac atcatccatc ccactccagc cccaggctgc tctgcccgcc ttgcacccag 120 
cgccgtcaac gccctgaccc ccggacctgc cgctgccgct gcagacgccg ccgcttcctc 180 
cattgccaag ggcggggctt agagctcaac ccagacacct gtaggtgctg gaagccgcga 240 
aagtgacaag ctgctttcca gactccacgg gcccggctgc ttttatggcc ctgcttcaca 300 
gggagaagag tggagcacag gcgaacctcc tcagtctggg aggtcactgc cccaggacct 360 
ggacctttta gagagctctc tcgccatctt ttatctccag agctgcatct 4 i 0 

<210> 142 

<211> 566 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> unsure 
<222> (508) 

<223> May be any nucleic acid 
<400> 142 

ttccttcaca tctcttttat cagggttggg ggtcacagct cttgtaccaa agcccaaatc 60 
ccattatgca gaggtttggg tcttcttagt gaggggagga agagccagtt gtaagatgct 120 
tacttgcaca gagtggttag aaactgagac agtactccat tctcccctga gctggtatgt 180 
gacccctctc gctgcctacc agtctcctct tccaactctg tcctgtttga tgatggcctc 24C 
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agggagacaa gggatggcag aagagccctc tgagaggccc aggtcctaga gcagcttctg 300 

cctgggctga ggtcttgggg gcttggctgt ttaataccag gctcctcttt gttcccccac 360 

tgggatatag cctctgaggc aagtcaccct gctgagtctg aaaagccatq tgtcaccttc 420 

gcagcttcag gcacctgcag gtgtctaggt tgagcactaa gccccgccct tgcgaacgga 480 

ggaagctgcg gcgtcggcag cgcagtcnag agtccggggg tcagggcgct ggatgatctg 540 
ggtgcaggtg ggcagagggg cctggg 566 

<210> 143 
<211> 88 
<212> DNA 

<213> Homo sapiens 
<400> 143 

ttcgcagctt ccggcacatg caggtgtctg ggttgagctc taagccccgc ccttggcaac 60 



88 



ggaggaagct gcggttccgg cagcggca 

<210> 144 
<211> 301 
<212> DNA 

<213> Homo sapiens 
<400> 144 

tttttttttt tttttttttt tttttttttt tttttttttt tgccgcccac tcaaacttta 60 
ttaaaagacc aggaaggggc gcgccaaaag cgaaagcccc tcggggctcg cccccccgcc 120 
tcaccgggtc agggaaaaaa cgatcagagt aggggtattt caccgggggc ccgcagggcc 180 
gggggacccc gccccgggcc ccttgggggg acaccggggg ggcgccgggg gcctcccact 24 0 
tattctacac ctttcatgtt ttttcaccgg gccaaactag agtcaagctc aacagggtct 300 
t 

301 

<210> 145 
<211> 594 
<212> DNA 
<213> Rattus sp. 

<400> 145 

tcccggggag cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt 60 
ccccctccgc ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggtrcc 12G 
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cccgccgggt gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc 180 
ctagcagccg acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa 240 
gcatcgcgaa ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaat 300 
gtcaaagtga agaaattcaa tgaagcgcgg gtaaacggcg ggagtaacta tgactctctt 360 
aaggtagcca aatgcctcgt catctaatta gtgacgcgca tgaatggatg aacgagattc 420 
ccactgtccc tacctactat ccagcgaaac cacagccaag ggaacgggct tggcggaatc 4 80 
agcggggaaa gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag 540 
aggtgtagaa taagtgggag gcccccggcg cccccccgtt ccccgcgagg ggtc 594 

<210> 146 
<211> 667 
<212> DNA 
<213> Rattus sp. 

<400> 146 

cgctcccggg gcagcccgga gggtcgccgo cgcggggttt tcctccggcc tcgtcctccc 60 
ccttccccct ccgcggggtc gggggttccc ggggttcggg gttctcctcc gcgtcggcgg 120 
ttcccccgcc gggtgcgccc cccgggccgc ggtttcccgc gcggcgcctc gcctcggccg 180 
gcgcctagca gccgacttag aactggtgcg gaccagggga atccgactgt ttaattaaaa 240 
caaagcatcg cgaaggcccg cggcgggtgt tgacgcgatg tgatttctgc ccagtgctct 300 
gaatgtcaaa gtgaacaaat tcaatgaagc gcgggtaaac ggcgggagta actatgactc 360 
tcttaaggta gccaaatgcc tcgtcatcta attagtgacg cgcatgaatg gatgaacgag 420 
attcccactg tccctaccta ctatccagcg aaaccacagc caagggaacg ggcttggcgg 4 80 
aatcagcggg gaaagaagac cctgttgagc ttgactctag tctggcacgg tgaagagaca 540 
tgagaggtgt agaataagtg ggaggccccc ggcgcccccc cgttccccgc gaggggtcgg 600 
ggcggggtcc gccggccttc gcggccgccg gtgaaatacc actactctca tcgttttttc 660 
actgacc 667 



<210> 147 
<211> 522 
<212> DNA 
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<213> Rattus sp* 
<400> 147 

cctccgcggg gtcgggggtt cccggggttc ggggttctcc tccgcgtcgg cggttccccc 60 
gccgggtgcg ccccccgggc cgcggtttcc cgcgcggcgc ctcgcctcgg ccggcgccta 120 
gcagccgact tagaactggt gcggaccagg ggaatccgac tgtttaatta aaacaaagca 180 
tcgcgaaggc ccgcggcggg tgttgacgcg atgtgatttc tgcccagtgc tctgaatgtc 240 
aaagtgaaga aattcaatga agcgcgggta aacggcggga gtaactatga ctctcttaag 300 
gtagccaaat gcctcgtcat ctaattagtg acgcgcatga atggatgaac gagattccca 360 
ctgtccctac ctactatcca gcgaaaccac agccaaggga acgggcttgg cggaatcagc 420 
ggggaaagaa gaccctgttg agcttgactc tagtctggca cggtgaagag acatgagaag 480 
tgtagaataa gtgggaggcc cccggcgccc ccccgttccc eg 522 

<210> 148 
<211> 582 
<212> DNA 
<213> Rattus sp. 

<400> 148 

cccggcgggt cgccggcgcg gggttttcct ccggcctcgt cctccccctt ccccctccgc 60 
ggggtcgggg gttcccgggg ttcggggttc tcctccgcgt cggcggttcc cccgccgggt 120 
gcgccccccg ggccgcggtt tcccgcgcgg cgcctcgcct cggccggcgc ctagcagccg 180 
acttagaact ggtgcggacc aggggaatcc gactgtttaa ttaaaacaaa geatcgegaa 240 
ggcccgcggc gggtgttgac gcgatgtgat ttctgcccag tgctctgaat gtcaaagtga 300 
agaaattcaa tgaagegegg gtaaacggcg ggagtaacta tgactctctt aaggtageca 360 
aatgcctcgt catctaatta gtgacgegea tgaatggatg aacgagattc ccactgtccc 420 
tacctactat ccagcgaaac cacagccaag ggaaeggget tggeggaate ageggggaaa 480 
gaagaccctg ttgagcttga ctctagtctg gcacggtgaa gagacatgag aggtgtacaa 540 
taagtgggag gcccccggcg cccccccgtt ccccgcgaag gg 582 

<210> 149 
<211> 586 
<212> DNA 
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<213> Rattus sp. 
<400> 149 

cacccgggga gcccggcggg tcgccggcgc 
tccccctccg cggggtcggg ggttcccggg 
ccccgccggg tgcgcccccc gggccgcggt 
cctagcagcc gacttagaac tggtgcggac 
agcatcgcga aggcccgcgg cgggtgttga 
tgtcaaagtg aagaaattca atgaagcgcg 
taaggtagcc aaatgcctcg tcatctaatt 
cccactgtcc ctacctacta tccagcgaaa 
cagcggggaa agaagaccct gttgagcttg 
gaggtgtaga ataagtggga ggcccccggc 

<210> 150 
<211> 325 
<212> DNA 
<213> Mus musculus 

<400> 150 

cggacgcttg ggccagaagc gagagccctc 
gaaaaaacga tgagagtagt ggtattcacc 
gcgaggacgg ggccgggcgc cgggggcctc 
accgtgccag actagagtca agctcaacag 
ccgttccctt ggctgtggtt tcgctggata 
ccattcatgc gcgtcactaa ttaga 

<210> 151 
<211> 331 
<212> DNA 

<213> Mus musculus 
<400> 151 

gacggacgct tggcgccaga agcgagaccc 
tgaaaaaacg atgagagtag tggtatttca 



PCT/US99/18054 

-70- 

ggggttttcc tccggcctcg tcctccccct 60 
gttcggggtt ctcctccgcg tcggcggttc 120 
ttcccgcgcg gcgcctcgcc tcggccggcg 180 
caggggaatc cgactgttta attaaaacaa 240 
cgcgatgtga tttctgccca gtgctctgaa 300 
ggtaaacggc gggagtaact atgactctct 360 
agtgacgcgc atgaatggat gaacgagatt 420 
ccacagccaa gggaacaggc ttggcggaat 4 80 
actctagtct ggcacggtga agagacatga 540 
gctcccccgt tccccg 586 



gcgtgcgccc ccccgcctca ccgggtcagt 60 
ggcggcccga gcgcgtgccc cgaccccgac 120 
ccacttattc tacacctctc atgtctcttc 180 
ggtcttcttt ccccgctgat tccgccaagc 240 
gtaggtaggg acagtgggaa tctcgttcat 300 

325 



ctcggccgcc cccccgcctc accgggtcag 60 
ccggcggccc gcgaggccgc gtgccccgac 120 
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cccgacgcga ggacggggcc gggcgccggg ggcctcccac ttartctaca cctctcatgt 180 

ctcttcaccg tgccagacta gagtcaagct caacagggtc ttctttcccc gctgattccg 24C 

ccaagcccgt tcccttggct gtggtttcgc tggatagtag gtagggacag tgggaatctc 300 
gttcatccat tcatgcgcgt cactaattag a 331 

<210> 152 
<211> 399 
<212> DNA 
<213> Homo sapiens 

<400> 152 

cgagataagt gggaggcccc cggcgccccc ccggtgtccc cgcgaggggc ccggggcggg 60 
gtccgccggc cctgcgggcc gccggtgaaa taccactact ctgatcgttt" tttcactgac 120 
ccggtgaggc gggggggcga gccccgaggg gctctcgctt ctggcgccaa gcgcccggcc 180 
gcgcgccggc cgggcgcgac ccgctccggg gacagtgcca ggtggggagt ttgactccta 240 
ggatttcagc ggtctgtggg ccagaaagc* . ggcaccaggg ctgacctcaa ggccgtatca 300 
gagggccaag cagagatctt ttggatacct gcttttcatc ccacagggcc ttagagtcag 360 
aggtaaggta gcaacagagc tagaatgggg caatgcact 399 

<210> 153 
<211> 489 
<212> DNA 
<213> Homo sapiens 

<400> 153 

gcggccgccg ctgccgctgt cgccgccgcc gccgccaccg cgccaggttc cggccgcggc 60 
caccctccgc cgtccagggc ccctccgtct cggccccggg accccggctc cccgccagcc 120 
ccggcccggc cccggcacca tgtcggagaa aagcgtggag gcagcggccg agttgagcgc 180 
caaggacctg aaggagaaga aggagaaggt ggaggagaag gcaagccgga aagagcgaaa 240 
gaaagaagtg gtggaggagg aggagaacgg ggctgaggag gaagaagaag aaactgccga 300 
ggatggagag gaggaagatg aaggggaaga agaagatgag gaagaagaag aagaggatga 360 
tgaagggccc gcgctgaaga gagctgccga agaggaggat gaagcggatc ccaaacggca 420 
gaagacagaa aatggggcat cggcgtgagc ccctgccaac aggctggggt tgggaggcct 480 
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ctctgggcc 48g 

<210> 154 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 154 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu 
15 10 15 

Ala 



<210> 155 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 155 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu 
1 5 10 is 



<210> 156 

<211> 15 

<212> PRT 

<213> Homo sapiens 

<400> 156 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin 
15 10 15 

<210> 157 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<400> 157 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu 
1 5 10 



<210> 158 

<211> 13 

<212> PRT 

<213> Homo sapiens 
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<400> 158 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu 
1 5 10 



<210> 159 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 159 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala 

1 5 .10 



<210> 160 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 160 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala 
1 5 10 



<210> 161 
<211> 10 
<212> PRT 

<213> Homo sapiens 



<400> 161 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu 
1 5 10 



<210> 162 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 162 

Met Ser Pro Leu Leu Arg Arg Leu Leu 
1 5 



<210> 163 
<211> 8 
<212> PRT 

<213> Homo sapiens 
<400> 163 

Met Ser Pro Leu Leu Arg Arg Leu 



WO 00/09148 



PCT7US99/18054 



-74- 

1 5 



<210> 164 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 164 

Met Ser Pro Leu Leu Arg Arg 
1 5 



<210> 165 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 165 

Met Ser Pro Leu Leu Arg 
1 5 



<210> 166 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<400> 166 

Met Ser Pro Leu Leu 
1 5 



<210> 167 
<211> 4 
<212> PRT 

<213> Homo sapiens 

<400> 167 
Met Ser Pro Leu 
1 



<210> 168 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<400> 168 

Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
15 10 15 
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<210> 169 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 169 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu 
1 5 10 15 

Ala 



<210> 170 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 170 

Met Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
15 10 15 



<210> 171 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 171 

Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 15 



<210> 172 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 172 

Met Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 

1 5 _ 10 15 



<210> 173 
<211>. 14 
<212> PRT 

<213> Homo sapiens 
<400> 173 

Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 
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<210> 174 
<211> 14 
<212> PRT 

<213> Homo sapiens 



<400> 174 

Met Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 



<210> 175 
<211> 13 
<212> PRT 

<213> Homo sapiens 



<400> 175 

Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 

15 .10 



<210> 176 
<211> 13 
<212> PRT 

<213> Homo sapiens 



<400> 176 

Met Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 



<210> 177 
<211> 12 
<212> PRT 

<213> Homo sapiens 



<400> 177 

Arg Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 



<210> 178 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 178 

Met Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 io 
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<400> 179 

Arg Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 

<210> 180 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<400> 180 

Met Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 10 

<210> 181 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<400> 181 

Leu Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 io 

<210> 182 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 182 

Met Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 io 

<210> 183 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 183 

Leu Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 
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<210> 179 
<211> 11 
<212> PRT 

<213> Homo sapiens 



<210> 184 
<211> 9 
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<212> PRT 

<213> Homo sapiens 
<400> 184 

Met Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 

<210> 185 
<211> 8 
<212> PRT 

<213> Homo sapiens 
<400> 185 

Leu Ala Ala Leu Leu Gin Leu Ala 
1 5 

<210> 186 
<211> 8 
<212> PRT 

<213> Homo sapiens 
<400> 186 

Met Ala Ala Leu Leu Gin Leu Ala 
1 5 

<210> 187 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 187 

Ala Ala Leu Leu Gin Leu Ala 
1 5 

<210> 188 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 188 

Met Ala Leu Leu Gin Leu Ala 
1 5 

<210> 189 
<211> 6 
<212> PRT 

<21 3> Homo sapiens 
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<400> 189 

Ala Leu Leu Gin Leu Ala 
1 5 



<210> 190 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 190 

Met Leu Leu Gin Leu Ala 
1 5 



<210> 191 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<400> 191 

Leu Leu Gin Leu Ala 
1 5 



<210> 192 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<400> 192 

Met Leu Gin Leu Ala 
1 5 



<210> 193 
<211> 4 
<212> PRT 

<213> Homo sapiens 

<400> 193 
Leu Gin Leu Ala 
1 



<210> 194 
<211> 4 
<212> PRT 

<213> Homo sapiens 
<400> 194 
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Met Gin Leu Ala 
1 
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